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Nip Boll as Design Helps 
Cut Power Mower Costs *4.29 Per Unit! 


CUSTOMER PROBLEM: 


Require bearing design that will help reduce 
production costs of power mower without 
affecting mower’s high quality and performance. 


SOLUTION: 


N/D Sales Engineer, working with company 
engineers, recommended a new, more efficient 
cutter housing design utilizing three precision 
New Departure production double row ball 
bearings. These high capacity dual purpose 


bearings resist heavy radial and thrust loads in 
any combination. The conversion accounted 
for a parts and assembly-time cost savings of 
$4.29 per mower. In addition, the manufac- 
turer is able to promise mower users years of 
trouble-free performance, while pricing more 
competitively at retail! 


Perhaps there’s a New Departure production 
ball bearing that will help lower costs and add 
new sales appeal to your product! Why not call 
on New Departure today? For more informa- 
tion write Department E-5. 


Replacement ball bearings available through United Motors System and its Independent Bearing Distributors 
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FOR FARM 


IMPLEMENTS 
.. - WITH THE 


Linco!/n 


Mette 


SYSTEM 


FEATURED AS STANDARD EQUIPMENT 
ON THE NEW 


RAGLINE Cilomalic 


HARVESTER 


Write for Catalog No. 811R giving complete 
specifications on Lincoln Multi-Luber Systems. 


LINCOLN ENGINEERING CO. 
Division of The McNeil Machine & Engineering Co. 
A010 Goodfellow Bivd. « St. Louis 20, Missouri 


1959 * MAY * AGRICULTURAL ENGINEERING 


DESIGN WITH LINCOLN 
MULTI-LUBER ON YOUR 
ORIGINAL EQUIPMENT... 


it pays 8 ways! 


1. Provides the simplest, most dependable auto- 
matic power lubrication of all bearings, simul- 
taneously, in seconds. 


2. Operator presses button on instrument panel 
any time engine is running. Adjacent signal light 
illuminates when lubrication cycle is complete. 


3. Eliminates down-time and man-hours spent 
on implement lubrication. Assures more daylight 
hours of production. 


4. Increases service-life of bearings and moving 
parts... reduces cost of maintenance . . . elimi- 
nates overlooking less obvious lube points. 


5s. Insures dealers’ and users’ satisfaction by 
increasing operating efficiency . . . reducing causes 
of breakdowns before they begin. 


6. Keeps implements running smoothly with 
uniform efficiency regardless of variations in 
weather. 


7. Prevents waste and contamination of lubri- 
cant. System is sealed to assure application of 
refinery-pure oil each time Multi-Luber is cycled. 
gs. Resists effects of dust and mud... sturdily 
built and engineered to last. 


* Registered Tradename 
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C. E. Seitz Elected Honorary Member 


N RECOGNITION of his approximately forty years of 
| distinguished service to the agricultural engineering pro- 

fession, the Council of ASAE has recently elected C. E. 
Seitz to the grade of Honorary Member in the Society. 

Mr. Seitz, who has been a member of ASAE since 1917, 
was born in Reno, Nevada, in 1890. After finishing work in 
the preparatory school in Reno, he took 
work at the University of Nevada from 
1911 to 1912, continuing his studies at 
Ontario Agricultural College the follow- 
ing two years. As early as 1909 he had 
done irrigation work at the Nevada 
Agricultural Experiment Station, fol- 
lowed by two years in the engineering 
department of the Southern Pacific Rail- 
way. He began his first professional 
agricultural engineering work in Virginia 
in 1914 and laid groundwork for the 
sound growth of the profession in the 
state and the Southeast. 

In 1916 he spent eighteen months on the Mexican Border 
with the First Virginia Cavalry, returning to Virginia in 1917 
to take up extension work. Later he enlisted in the Air 
Service and while waiting to be called into training to become 
a pilot, spent several months at Iowa State College taking spe- 
cial work in agricultural engineering. Upon being discharged 
from the Air Service in 1918, he returned to Virginia and at 
the request of the newly appointed president, organized the 
department of agricultural engineering at Virginia Polytechnic 
Institute and became its first head in 1919, establishing the first 
curriculum leading to the B.S. degree in agricultural engineer- 
ing in any college east of the Mississippi River. He served as 
head of the department until his retirement in 1954. 


Charles E. Seitz 


In research he personally conducted studies in land drain- 
age, surface and overhead irrigation, dairy refrigeration and 
electricity on Virginia farms. He assisted power companies in 
establishing rural service departments, and advised with many 
other Land Grant Colleges in their organization of agricultural 
engineering departments. 

In 1924 he initiated and organized the rural electrification 
movement in Virginia, and served as chairman of the state 
committee on relation of electricity to agriculture. In 1933 he 
prepared plans and proposals for a soil erosion control public 
works project to which the Soil Conservation Service assigned a 
half-million dollars. He was advisor to the Service, and chair- 
man of the state Engineering Committee on Erosion Control. 

In the course of his career he has served on many state 
and national committees and conferences covering every aspect 
of his profession and some related fields. One of the more 
colorful was the United States-Chinese Agricultural Mission to 
China in 1946. 


He has been a versatile writer, being author or co-author of 
fourteen bulletins and circulars and of 69 articles and papers. 
He was president of ASAE in 1932-33; served as chairman of 
its College Division and of the Southeast Section as well as 
on numerous of its committees and was a recipient of the 
Cyrus Hall McCormick Medal in 1951. Other memberships 
include the American Society of University Professors, the 
Virginia Academy of Science, Sigma Alpha Epsilon, Epsilon 
Sigma Phi, Alpha Zeta, and University Club. 


The agricultural engineering building at VPI, now called 
Seitz Hall, stands as a tribute to the dedication and determina- 
tion of C. E. Seitz. Although funds were difficult to obtain 
during the depression, he was able to secure a WPA grant 
for construction of a new building. Because the funds were 
inadequate, he and other staff members supervised its construc- 
tion, using two skilled workmen and transient labor. 


AGRICULTURAL ENGINEERING * MAY * 1959 


iy we ee ee ee ok 
1 biti: : Py or, ci 
=f ee “Pee RD a 
tone: : PY DS Ree Ne 
eee ‘sn ucl' ‘ob gains bes Ec) 
ee fee ee Bay are 
Peso sila 
peo a ; 
Mirai s Merete ey 
ae ES a 
SR eu oi ee aa ds pk 
Sas a ea — Se ao eee SS 
sao Se — oa Ra PE ig ce: Bs 
os ee, ; Re se SOS Coe ae 
nha he a eee es 
ae —— 
ee hae 7 rages 
: “ak (tig pe eat 
Bsa ea fitk oe 
Ser peewee >t b 
so . el eee 
yet, oe Fees t 
es wing: 
aes Pe 9 
abet, 5: x2 a | | 
hie ee Pie a 
pe, as She 
Mey ae e > a 
Se eae a 
Vi oe ° . tee | 
e ss — eal 
i - . 264 ee 
CTAris eet | 
eet Saat) | 
Big) ee: 
bins ae ° ‘ aes 
aes a 
atten ee 
Ls ene _ Rima 
ea Spee | 
SP oe ee! a ee 
ee - 270 Thesty 
“ne Tere: | 
" aveteas eee 
pari. Pp ttle 
Co ee Persea, 
eee oh 
eae ae | 
ea Sree 
ec = Se 
cel Be 274 So 
Ba tee 
_ Aebietae # Ps rae 
Pees as ee 
ipo bd 278 ae a 
ps ae { 
ees . " eo Bh, 
Leihans ° . 2 eee 
Gere. - * 2 ooeae 
pein ae tes Si Rhee 
aes. ° ‘ Wes 
De gird ° ° ig 
en $i : : . rare 
2h eg [ees ee 
eae . ? : be aes 
oe ° . at ree 
‘golem yt ae 
fein 3 . Peon ae 
{ee : P le 
Be TARY: ° . > Be USS 
eae ae . ners 
aes see’ . . Feo 
CAS ae . 3 3 Exes 
cnet a ° ° ‘ Balgaean BS 
er reas : . (arc 
Vig fs ee > ° . tas iL: 
ae . : 7 . Sean 
att? ee! ; - tens 
eee ° 3 . Pek 
a . . Bie 
Cael mre . Sie 
Pil for 2 . Rite ees 
ne bee ae - = Elaen 
SP Sor an ee eine 
py Coe oe RES 
a Se die. 
erg Es ee jv gee 
We eiash CT SD Sa iQENENe: 
raeserm ale 
go) I ee tea 
iyi hase : ue 
S aaee eatageh: Peas 
BL agence. i aa meee. 
Agnes ” eee a 
A ee a ics! 
wad Be fe 
ae —CSsSSCSCs a 
Cee ae pa ‘aes 
a are Scania aieaataeiiaaaiiaeiliiaiadeinamnananens Dae 
ae (gee 
Peers Ss Sa as 
+ jana ‘ iene 
peer 2, aa Bo Nah 
tae See) 
eae hes Se 
Tea ae 
Shes: Sages. 
e. = uae 
ere. iesee 1) 
ee Ae ; be 
ye Heer 
i Pe ae ‘1 erred 
oho ae a4 
=k A> On fF cg 
SS oh fe a4 
SEAS ae fie 
Sc: aie 
ae ee ts 
ae . “ie 
Ca) sia pete 
ral, a ee Bee 
eo es ee 
3 PeSeee ts Peay ce 
len as atte (ee 
tk a er 
ee be ee 2 
od Bie 
ete Le p 
eed ee pipes 
anes ee 
ea | gees steah 
Naina Piet > bans 
eled Oe ite 
s iS esa ya es 
er tT ee x ae 
Fel te 0 coe 
ave gl ie ee 5s 
des ed Bar eS 
hase Ree me 
et Mase 
oe ed OR Bikes 
iets | aie ee 
ii eae 
sick ye “¢ 
Serie. Bay Miravics 
RW ic ay sa = 
Be i hice tae 
ers ed oe 
ne ft i ie 
iid ahs ee 
ay aed Ge x st . 
Bae part : mn 2 
ott aE ape? F 
SN ee 
Cy atagetas Sy teo teins 
ae fe 3° , one 
cat SEY oH < - nea 
i. oe oe Facies 
> eee 2 ° AVE: 
ety. alae z ies 
Bet, hair ‘- ° ae 
ise Bite Bs tier 
eee: : ¢ . tele 
her, || vont ae 
ee. a 
ERE SS . pe 
Beefs i 
(2h Eanes Ee 
pepe. aes Pie 
Rae ee a Se 
Sis) ames wee 
«~~ tol le a ae a tet Aig eae pgs in. hee 
POR eae nM Bees 6 AC Sing akc aia gs ee 
Noe ean gee A Flee Soh aa ail . Ap haa 
'beiage tae a acs i tees 
pa, a +: Pan a. ore rot 
7 Oe ee ee eee in ee 
Tent Sai ae ap Maes 5 ea oe vie ia 
or pes. Ns <n Saige Ne ta ‘a ae 
leon se HA hs 
, Sap Edberg eae. Sig 
aia ai ad ie 
Lae ee 
PS Iya 


Clutch 
Bearings 


Hay Rake 
Bearings 


Idler Pulley 
Assemblies 


Plunger 
Rollers 


PIONEERING EXPERIENCE PAYS OFF 
FOR YOU...WHEN YOU USE BALL 
BEARING “PACKAGE UNITS” FROM \ 


You simplify production line installation and reduce 
manufacturing costs with “‘package units’’ designed and 
produced by BCA—the company that conceived and developed the 
ball bearing “‘package unit” idea. Bearing, housing and seal are 
combined in one rugged unit lubricated for life and sealed against 
water, dust and grit. BCA “‘package units” are available for a very 
wide range of applications including hay rake bearings, idler pulley 
assemblies, clutch bearings and plunger rollers. Count on BCA 
experience to provide ball bearing ‘“‘package units’’ that are right 
for you and your customers ... whether the application is unusual 
or routine. Bearings Company of America Division, Federal- 
Mogul-Bower Bearings, Inc., Lancaster, Pa. 


BEARINGS COMPANY OF AMERICA 
DIVISION OF 
Federal-Mogvul-Bower Bearings, inc. 
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GASKETS - 
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How JOHN DEERE seals 
an intricate block casting 


JOHN DEERE engineers assume no limitations on 
what can be done with gaskets. For example, take the 
case of sealing the Model 620 tractor engine. 

Intricate block design created the problem of effec- 
tively sealing the coolant ports beyond the area of stud 
loading. The seal would have to compensate for heat 
expansion and shifts of the water holes in the block 
casting. Compressed thickness and resilience of the 
gasket overall would have to be balanced to insure 
maximum sealing of combustion chambers, exhaust, 
fuel and air ports. 


Solution Comes from Standard Design 


How JOHN DEERE engineers in cooperation with 
Victor specialists solved this problem is shown here. 
This partial modification of the standard VIC-2-FOLD 
design suggests the flexibility and wide scope of eco- 
nomical sealing service available from Victor. 

Whatever you have to seal with gaskets or oil seals, 
Victor’s unmatched facilities are yours to use. Contact 
your Victor Field Engineer or the factory. 

Victor Mfg. & Gasket Co., P.O. Box 1333, Chicago 
90, Ill.—Canadian Plant: St. Thomas, Ont. 


PACKINGS 


ee 


OIL SEALS 


VIC-2-FOLD modern metal-asbestos de- 
sign insures tight sealing of combustion 
chambers, exhaust, fuel and air ports. 
Steel bottom layer, turned up and over- 
lapping copper top layer at combustion 
openings, gives strong protection against 
breakdown and blowout. Copper top, 
turned down and overlapping steel layer, 
protects against corrosion. 


VICTOPRENE insert, bonded to steel bot- 
tom layer, with overlap on openings, pro- 
vides tight sealing of coolant chambers. 
Victoprene was selected for its lowest 
compression set values. 


Shim stop of brass, riveted to bottom steel 
layer, prevents excessive compression on 
Victoprene insert. 


Industry’s source 
of sound sealing 
ideas for 50 years 


Sealing Products Exclusively 


MECHANICAL SEALS 


a i 
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Precision parts production for Original Equip- 
ment Manufacturers has been an important activity 
at AETNA for almost half a century. 


The same precision manufacturing equipment 
and complete heat treating facilities which produce 
the exceedingly fine tolerances and accurate finishes 
required in anti-friction bearings have likewise been 
employed in the production of a wide variety of other 
precision parts. Manufacturers quickly learned that 
they could depend upon AETNA not only to produce 
these parts but to meet their delivery schedules as 
specified, and usually at a lower cost than they could 
be fabricated in their own plants. 


These are the facilities for precision parts 
production that AETNA has available: 


Complete, stream-lined equipment for fabricating 
regular and stainless steel, cast-iron, bronze, brass 
and Monel Metal in all forms—flats, tubing, forg- 


ings, castings, coil strip, coil wire and screw machine 
bar stock. 


Punch press operations to 415 tons pressure-capacity. 


Turning, boring and face machining operations to 
38” O.D. 


Heat-treating, hardening, quenching or chilling 
treatment. 


O.D. bore, face and race grinding to 36” O.D. 


Metallurgical laboratory analysis, tensile and 
compression testing. 


Plating or black oxide surface conditioning. 
Tolerances to standard, precision, or super-precision 
limits. 

Ground, lapped or honed finishes. 


Inspection Equipment: Rockwell Hardness Tester; 
Comparator, Optical Flat and Magnaflux Tests. 


in the yellow pages of your Classified Telephone 


Call your local AETNA representative listed 
| 
| Book, or write direct. 


DATA REQUIRED: blueprint, dimensional specifications; special 
characteristics; load, speed and life requirements, if applicable; 
quantity requirements; deliveries in terms of estimated initial, 
monthly and annual production usage. 


— ane 


a 


aS Tee BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURG-AETNA CORPORATION e 4600 SCHUBERT AVE. e CHICAGO 39, ILL. 
In Detroit: SAM T. KELLER, 1212 Fisher Bidg. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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FACTS ON RUBBER COMPONENTS 
FOR FARM IMPLEMENTS AND MACHINERY 
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“Orcotite’’ Dust Seals, developed especially 
for farm equipment, protect wheel bearings 
from dust, dirt and grit. The cushion-seal, 
bonded-to-metal cap adjusts itself automati- 
cally for excessive wear and end play. 
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Draper Apron Roller, still another rubber 
bonded-to-metal application designed spe- 
cifically for farm equipment, prevents slip- 
page of the draper apron used for carrying 
grain from the sickle platform to beaters. 
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Cylinder Bar is a rubber bonded-to-metal 
component used in the threshing mechanism 
of a modern combine. The rubber- faced, 
steel cylinder bar operates in connection 
with a rubber stripping plate and two sta- 
tionary block concaves. Hard and soft shell 


crops are protected against damage due to 
excessive crushing. 
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Every one of the rubber components described here — 
most of them custom-made by Orco for leading original 
equipment manufacturers of farm implements and 
machinery—added important extra performance and sales 


advantages to the equipment of which they became a part. 


Ohio Rubber engineers, working closely with manu- 
facturers, are able to focus Orco’s broad facilities and 
experience for the most advantageous solution of virtu- 
ally any rubber component requirement—silicone rubber, 
polyurethane or flexible vinyl, whether it involves mold- 
ing, extruding or bonding to metal. 


The forming of “idea” parts for cotton pickers, hay 
balers, planters, crawler tractors and other farm 
*A Trade Mark of The Ohio Rubber Company 
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How Ohio Rubber CUSTOMEERING* 
builds extra value into farming equipment 
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For gauge wheels For press wheels 


“Soil King” Tires are designed for more efficient 
operation under almost any soil conditions—moist, 
wet or dry. Being semi-pneumatic they are self- 
cleaning through a flexing action which sheds mud 
and prevents build-up to maintain uniform work- 
ing depth. Specially designed seed-press tires press 
the seed into the soil bed, while press-wheel tires 
compact the soil over and around the seed, for 
faster seed germination and crop emergence. 
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machinery and equipment, has long been routine at 
Ohio Rubber. So has the forming of existing compo- 
nents for improved performance. Check Ohio Rubber 
CUSTOMEERING and see for yourself how it can go to 


work for your greatest product advantage. (9AG 1) 


MORE INFORMATION ON RUBBER 


Orco’s 16-page “Soil King” booklet (Form 
429) tells the complete story on tires for 
agricultural service. Get your free copy of 
it as well as descriptive folder ““Orco Com- 
ponent CUSTOMEERING”’ (Form 715) on 
Ohio Rubber’s complete facilities and 
services for forming rubber. 
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Spiral bevels comprise just one of the ten gear types 
in which we specialize, but, speaking of them alone, 
we have been active in their manufacture since their 
wide-spread acceptance around 1920. Thus, our 
experience covers the entire history of this versatile 
and useful gear type. We were among the first to use 
lapping on a production basis and to emphasize the 
importance of lapped and mated gear sets. Auto- 


motive Gear was one of the pioneers in developing 


ATON 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


and promoting the use of special fixtures to elimi- 
nate, as much as possible, the chance of human error, 
and in this way furthered the progress and prac- 
ticality of spiral bevel installations. Engineering aid 
in the design of these fixtures for any application 
is always available to spiral bevel customers... 
as is aid in any area where our specialized gear 
experience may prove useful. Our gear engineers 
are available for consultation. Just write! 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 


RICHMOND, INDIANA 
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Armco Zinccrip PainTGRiP Steel 
fence charger case below with- 
stood 17 years of continuous at- 
mospheric exposure with no 
indication of rusting. At right is 
a complete charger just before 
painting. 


The fence charger shown at left was in continuous out- 
door service in a midwestern rural area more than 17 
years, yet the Armco Zinccrip® Parntcrip® Steel case 
still shows no indication of rusting. Dark splotches are 
what’s left of the original paint that finally weathered 
away after many years’ exposure to sun and rain. 
“This is typical of the service life these cases are pro- 
viding our customers,” says an official of the Parker- 
McCrory Manufacturing Company, Kansas City, Missouri. 
The company used its first Zinccrip Parntcrip back in 
1940, and has since standardized on this special steel for 
its complete line of fence chargers. 
EASY TO FABRICATE 


“Our charger cases require a deep draw, but we've never 
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Still No Rust After 17 Years’ Continuous Exposure 


ARMCO STEEL 


Armco Division + Sheffield Division * The National Supply Company + Armco Drainage & Metal Products, 
Inc. ¢ The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 


§ 4 — Tr 


had any trouble with flaking or peeling of the zinc coat- 
ing,” this official pointed out. “Nor do we have problems 
of paint flaking or peeling, either, even though we apply 
it immediately without any special surface preparation in 
our plant.” (Zinccrip PaintcriP is specially prepared for 
painting before it leaves the mill.) 

For tops in zinc protection plus a surface that is ready 
for immediate painting with assurance of good paint ad- 
herence, it will pay you to consider Armco ZincGrip Paint: 
Grip Steel for your products. If you would like to know 
all about this special steel, just check the appropriate num- 
ber on the reader information service reply card in this 
issue. Armco Steel Corporation, 1809 Curtis Street. Mid- 


dletown. Ohio. 
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Report to Readers... 


ROLLER PLOW TRANSFORMS SLIDING A new Hungarian roller plow, claimed to give 

FRICTION INTO ROLLING FRICTION triple the performance of the conventional 
moldboard type, is reported by a British con- 

temporary("Farm Implement and Machinery Review"). A V-shaped roller functions 

like the conventional moldboard and has the same effect as the latter, that is, 

in turning, mixing, and breaking down the furrow slice. The difference is that 

rolling friction replaces sliding friction, thereby requiring less power. A 

second feature of this plow is a slightly V-shaped, almost horizontal roller which 

rolls on the lower part of the furrow sidewall thus reducing landside friction. 

- - - »- A further power saving results from the combined effect of the two 

features mentioned, in that the line of draft is at a substantially lower level 

than is the case with conventional plows, and thus excessive pressure of furrow and 

land wheels on the ground is avoided. The forces developed in plowing are there- 

fore more in balance, and, aS a consequence, the strain on the plow beam is 

reduced. The tractive effort required iS consequently less. ... . Soil displaced 

with this plow is said to be evenly dispersed by the Spinning of the rollers, 

thereby leaving the surface substantially level and free of furrows. .... It 

is claimed that this invention can be adapted to existing moldboard plows, also 

that plowing speeds up to 6 to 10 mph are possible. 


HARVESTING TOMATOES BY MACHINE Ag experiment station reSearchers are taking 
MAY BE CLOSE TO A BREAKTHROUGH a hard look at the possibilities of mechaniz- 
ing the harvesting of the tomato crop. .... 
One of the main handicaps to be surmounted in this quest is the uneven ripening 
of the crop. This phase of the problem is getting the attention of two Purdue 
AES plant breeders. They have now developed a dwarf-vined tomato that produces 
full-size fruit on vines only 12 to 16 inches tall and that can be easily picked 
mechanically. Their next attempt will be to breed uniform ripening into this 
variety. . . . . Then the agricultural engineers can really take over. Michigan 
AES researchers now have an experimental once-over mechanical harvester which 
they say can pick a tomato vine in 3 seconds. A digger biade on this machine 
cuts off the vine which is carried back to a shaker bed where the tomatoes are 
shaken off and the vines dropped to the ground. Improvements in the machine 
provide for a belt conveyor to lift the tomatoes onto a platform for packing in 
baskets as the machine moves along the row. While the once-over harvest will 
not produce as high yields as the usual multiple-harvest system, the researchers 
contend that lower labor costs will more than compensate for the loss in yields. 


HAY CONDITIONER USES RUBBER The advantage of minimizing leaf loss and there- 
ROLLS TO REDUCE CURING TIME by increasing the palatability and feeding value 

of forage is claimed for one of the new hay con- 
ditioners. The machine uses fabric-impregnated rubber rolls to crush grass in 
the swath or windrow, which is said to reduce the curing time, under favorable 
conditions, by as much as 50 percent. The rolls have spiral grooves which make 
it possible to pick up hay directly from the swath or windrow without the use of 
a separate pickup. This conditioner is provided with an hydraulic lift by which 
the rolls can be separated as the machine is raised to maximum height, which permits 
the rolls to be cleared easily. ... . The tension on the crushing rolls 
is adjustable so that overcrushing of the leaves can be avoided. The rolls are 
crowned in the center to assure even crushing pressure throughout their length, 
and the natural qualities of the rubber tend to hold noise and vibration to a 
minimum. .. . . The big advantage, to farmers, of such a machine is that it enables 
them to "beat the weather" and to put up the more nutritious hay obtained 
from early cuttings. Michigan farm management specialists consider the dry matter 
preserved from an acre of alfalfa to be increased from 68 to 78 percent for 


hay crushed before baling. (Continued on page 252) 
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i ae NEAPCO \ 
Shielded Drive Assembly 


NEW Easy disassembly for cleaning, greasing, maintenance. 
DESIGN FEATURES Available in light and heavy duty series. 


WIDER 
APPLICATIONS 


(1500-1600 Light Duty Series, 1800 Heavy Duty Series.) 
Designed and manufactured to your specifications. 


Provides maximum performance and safety protection. 


Your best source for a complete range of P.T.O. requirements. 


SINGLE JOINTS 


END YOKES—complete range of bore sizes. 


Standard Round _ Short Round 


eS 


Slip Length Quick Disconnect Clamp Type 


Drive Assemblies to your specifications. 
Single Joints and End Yokes in a complete range of sizes. 


Neapco is a well known source, with over 35 years of engineer- 
ing and manufacturing experience ... able to fill most any 
drive line and universal joint design requirement you have. 
Neapco P.T.O. Drives are rugged, precision built for all types 
of duty. They are supplied with plain or needle bearing journal 
crosses in a wide variety of yoke combinations. Used as stand- 
ard équipment for many leading manufacturers in the Agri- 
cultural and Truck field. 


se ef: 


Send us your specifications, or write for free engineering 
literature. 


NEAPCO PRODUCTS INC., 
POTTSTOWN, PA. 
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. . « Report to Readers (Continued from page 250) 


PLOWSHARES OF STAINLESS STEEL 
PRODUCE SIGNIFICANT RESULTS 


A commercial metallurgical research laboratory, 
reports a contemporary ("Farm Journal"), has 
been investigating the feasibility of stain- 
less steel for plowshares. The advantages of stainless steel for this purpose 
are that it stays sharp, will not rust, and scours well. In fact, it is claimed 
to meet these requirements so well that engineers have found it possible to 
redesign and thicken the share point to give longer wear. One farmer is said 

to have reported that stainless steel shares on a three-bottom plow outlasted 
two sets of regular shares and were outwearing a third. 


MINIMUM TILLAGE REDUCES WORK That, in a few words, 


sums up the conclusions 
BUT NEED NOT REDUCE YIELDS 


reached by a research team of Illinois AES agron- 
omists and agricultural engineers based on field 
results over the past six years. The equipment used in these studies included 

a one-row plow-plant machine developed for the purpose. Among the methods used 
was wheel-track planting and plowing followed by planting with conventional 
equipment. . .. . Plant populations obtained with minimum tillage in fifty com- 
parisons averaged 95 percent of those obtained with conventional tillage, while 
yields were almost identical. In all cases, yields from minimum tillage matched 
those from conventional tillage on soils with good tilth. ... . One of several 
observations from these studies is that plant population is the most important 
Single factor in obtaining maximum yields. Adequate population can be assured 


by producing a good seedbed in the row and by planting 1/2 to 1 inch deeper 
than normally. 


DUAL TRACTOR CONTROL In the main, 


farming operations requiring tractive power 
FOR PEAK POWER NEEDS 


can be satisfactorily performed by small to mediun- 
sized tractors. Often the need arises for power capac- 
ity greater than tractors in the lower power ranges can Supply, but this may 

not be sufficient to warrant purchase of a large tractor. To Supply these peak 
power requirements, agricultural engineers in some of the state ag colleges have 
devoted considerable study to using two tractors in tandem equipped for dual con- 
trol. . . . . A Purdue engineer has devised a method of controlling the throttle 
and foot clutch of a trailing tractor with a single hydraulic ram. This permits 
the operator to control both tractors from the seat of the lead tractor without 
turning or reaching for any lever or knob. ... . The principal costs involved 
in using tractors in tandem are for larger implements and hydraulic hose. Two 
tractors of any make or model can be operated by dual control, and they do not 
need to be operated in exactly the same gear or throttle setting. When oper- 
ated with a power take-off machine, the lead tractor does the pulling, while 

the other drives the power take-off. ... . The disadvantages attendant on the 
use of tractors operated in tandem are such, however, that the practice is not 
likely to be adopted by a large percentage of farmers. 


NEW SLIDING-DOOR SYSTEM OBVIATES It is not uncommon for a multileaf sliding- 
MULTILEAF DOOR STORAGE PROBLEMS door system to present a difficult problem 

of storage of the connected door leaves, 
especially on wide openings. A building products manufacturer claims, however, to 
have overcome this difficulty in a new development recently announced. .... 
The development actually includes two sliding-door systems. A round-the-corner 
system permits connected door leaves to be rolled around corners (on either 
inside or outside walls, and on 30, 60, and 90-degree curves) and stored flat 
along unused walls. (Moving connected door leaves around corners without binding 
is made possible by a slotted bottom hinge between articulated door panels.) 
The other, a leaf-stacker system, can be used by itself or in combination with 
the round-the-corner system. Both systems operate on a Single run of track 
which permits moving almost any combination or number of doors out of the way 
into a compact space. 
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Shielded Farm Implement Drive, Tractor P.T.O. to Gear Box 


Mobile Crane, All-Wheel Drive Propeller Shafts 


POWER TRANSMISSION 
PROBLEMS SOLVED 
with Blood Brothers U-Joints 


Rockwell-Standard engineers see—and help so/1e—a tremendous 3 


variety of problems involving a need for universal joints. Ap- Jointed Screw Conveyor 
plications range from manual steering assemblies...to power take- 
off drives...to heavy duty propeller shafts. 


To “get the power through,” Blood Brothers Joints are built in 
the widest range of types and sizes. This range, plus application 
experience, can be valuable to you. Whether you want to “take 
power around corners”...or allow for possible minor misalign- 
ments—you can call on Rockwell-Standard engineers. 


They'll cooperate to save your staff's time—on common or 
unusual power transmission problems. 


: For general 
ROCKWELL information, 
request our 
Bulletin 557 


ALLEGAN, MICHIGAN ©1959, Rockwell-Standard Corp. 
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Bale Ejector Attachment for all John Deere Twine-Tie Balers eliminates 
the drudgery of lifting and stacking bales—cuts baling and loading to 
a one-man crew. More important, it cuts costs of operation . . . speeds 
work ... brings better hay to storage. 


It’s another John Deere first . . . another reason why more and more 
farmers look to John Deere as their guide to progressive farming methods. 
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As, at least one step ahead in re- 
search, design, engineering, and production 
methods (more often three or four steps 
ahead)—John Deere makes busy hay sea- 
sons much more pleasant and profitable for 
dealers and their farmer-customers. 


Benefits Aplenty 


For dealers, there are always advanced 
machines that are easier to sell and service 
—machines built in the tradition of John 
Deere quality. For farmers, there are even 
more benefits—modern equipment to speed 
operations . . . quality hay-making methods 
at low cost . . . dependability to get jobs 
done while weather permits. For one and 
all, making hay with John Deere is like 
walking “on the sunny side of the street.” 


Better Every Step of the Way 


Where else can you find a hay line to com- 
pare? Mowers, hay conditioner, rakes, bal- 
ers, bale ejector, elevators, and barn bale 
conveyor—they’re all built to do a better 
job, faster with reduced costs. Is it any won- 
der that the John Deere franchise is the 
most valued in the industry? 


Storing baled hay automatically adds up to even 
greater savings. One man with the John Deere Bale- 
Sized Portable Elevator and the Barn Bale Conveyor 
handles the complete job without heavy lifting. 


Conventional baling goes faster, easier in all conditions. 


JOHN DEERE 


JONN DEERE MOLINE, ILLINOIS 


“Wherere r Crops Grow, There’s a Growing 


Dr mand for John Deere Farm Equi} ment”’ 
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Cross member dividers on 
conveyor sections. 


ESEARCH 


Motor mount bolt sleeve spacer. 


Spacer-stabilizer linkage. 


Dy 
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Control rod 
spacers. 


Spacers can effect savings in many 
manufacturing and assembly opera- 
tions—from automobiles to pull 
toys, phonographs to corn pickers. 
Furnished to your exact dimensions, 
ready to assemble, they are an 
economical substitute for iron pipe, 
tubing or machined parts; eliminate 


FREE design data book on standard and special spacer specifications. Address: 


FEDERAL-MOGUL DIVISION 


. FEDERAL-MOGUL-BOWER BEARINGS, INC. 
3 11081 SHOEMAKER, DETROIT 13, MICHIGAN 


DESIGN 


Time, Money, Materials with 
Rolled, Split SPACER TUBES 


METALLURGY 


costly cut-off and de-burring ma- 
chine time; save on secondary opera- 
tions such as slots, holes, notches 
and chamfers. In steel, aluminum 
and stainless. Plain or plated. Many 
lengths, diameters and wall thick- 
nesses. Complete engineering 
service. 


Before and after: 
Two spacers replace 
undercut machined wheel hub 
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ADSUaN Gi APPLICATION 


MEETS REPEATED TESTS 


pal. 


Tests prove that Eastman couplings applied to super high 
pressure 4-ply spiral wire hose assure successful assem- 
blies. Couplings hold well above minimum burst pressure. 


PERMANENTLY ATTACHED 
COUPLINGS 
PROVIDE BOND STRONGER 


é Hose | Hose | Coupling Min. Burst | Max. Wkg. 
Catalog No.| 1.D. |O.D.| 1D. — oo 
i (P.S.) | (P.SAL 
THAN HOSE ITSELF! oan wai | 
Increasing demand for greater power brought about SS16-16M 16,000 
8420-20M 12,000 


8424-24M 10,000 


the use of higher pressures in hydraulic systems. This 
not only calls for greater hose strength, but far more 
critical engineering in coupling design and application. 

EASTMAN is contributing toward the develop- 
ment of the trend toward higher pressures—not only 
in the design and application of coupling to hose—but 
in the more exhaustive tests required to assure ade- 
quate safety under high pressure operations. 


The actual photo above is typical of many tests in 
Eastman laboratories proving that the hose did not . |0.0.| LD. sti 
fail at the coupling—demonstrating that the coupling (P.S.1) 
was designed and applied to form a bond which was ene 


8416-16FH 
stronger than the hose itself. 8420-20FH 


8424-24FH 


If you have an application requiring higher pres- 
sures, let our engineering department demonstrate the 
superiority and economy of Eastman applications, 
and quote on complete Hydraulic Hose Assemblies. 


Bastansyin 


Goat ww the pildl MANUFACTURING COMPANY 
Dept. AE-5 
MANITOWOC, WISCONSIN 


Hose | Hose | Coupling | Min. Burst | Max. Wkg 
O.D.|} LD. | Pressur essure 
(P.S.1.) 


_ 


WRITE today for your copies — 8412-12MH ; : 5,000 
Technical Bulletin 100—Medium Pressure Hose and Tube As- 8416-16MH 1% Yo 16,000 4,000 
semblies, Couplings and Fittings for One Wire Braid Hose. 8420-20MH 


2 1 ha 12,000 3,000 | 


Technical Bulletin 200 —High Pressure Hose and Tube Assem- 2“ 12h 10,000 2,500 | 


blies, Couplings and Fittings for Multiple Wire Braid Hose. 


8424-24MH 
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Rolling “‘service station” saves field work delays! 


In 1928, Bill Weaver, of Lamesa, Texas, started farming on grader, big sub-soiler plows and dozens of trucks. 

25 acres he rented from his father. Today, he operates the Standing with Mr. Weaver (left) is Texaco Consignee Tom 
entire 6,500-acre farm, 4,000 of it in cotton. Conner, who supplies Havoline Motor Oil, Fire Chief gaso- 
The home-made “service-station on wheels” shown here line and other Texaco products for the equipment. That’s 
serves his 14 tractors in the field to save time in fueling Farm Service Representative Roy Page servicing the “‘serv- 
and lubricating the equipment. Air is pumped into the ice station.” Mr. Weaver, like other progressive farmers 
gasoline tank to provide nozzle pressure. and ranchers the country over, has found it pays to farm 
Other equipment on the farm includes 62 trailers, a motor with Texaco products. 


pdt er pe 


¢ 
Ws.-viresods 
‘acc 


Hi WA 


Another inventive farmer! around open bearings. sealing out 
dirt and moisture. He, too, finds 


that it pays to farm with Texaco 
products. THE TEXAS COMPANY 


Here is the farm-made hydraulic 
dump truck built by Harry Geog- 
line (right) who farms 260 acres 
near Wayne, Ohio. The pump and 
truck axles he bought at a junk 
yard, Gerald Stahl (left) and his 
father, Texaco Distributor C. J. 
Stahl, supply Texaco Marfak lubri- 
cant and other Texaco products to 
Mr. Geogline. 

Mr. Geogline prefers Marfak be- 
cause it won’t drip out, wash out, : : ; Rs 
dry out, or cake up—forms a collar BUY THE BEST...BUY TEXACO 
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DENISTON 
“LEAD-SEAL” 


Metal Roofing Nails 
Designed to do a Special Job 


No one type of nail is good for all types of duty. That’s 
why DENISTON designed a nail especially for use in 
applying metal roofing. One that would give a seal 
through which no moisture can penetrate. 

DENISTON “Lead-Seal”’ galvanized finish metal roof- 
ing nails have proven their efficiency because of these 
advantages—‘‘lead-seal’’, triple-lock, drive screw shank 
and heavily zinc-coated for protection against rust. 
With this combination you get a nail that will easily 
\4 last the lifetime of a roof. To insure superior quality, 


I : ; : : 
as DENISTON “Lead Seal’ nails are now available in 
SHANK ond galvanized finish only. 

STRAIGHT 

SHANK LEAD SEAL—tLead is under the head and down the shank. When the nail 


is driven, the hole around the nail is plugged with lead and the break in 
the metal is completely covered, to form a perfect double seal. 


TRIPLE-LOCK—As the “bump” is forced through the sheet, the sheet 
springs back over the bump—this effectively prevents the nail from work- 
ing out. The nail, lead and sheet are solidly locked together. 


DRIVE SCREW SHANK .... makes the nail turn and hold like a screw. 


Nake. It holds with a powerful, un-yielding grip. Threads are deep and sharp 
IN 5 because they are formed after galvanizing. 
De”. 


pen Fett a ZZZZ 
= sent el ae 
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ee 
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IDIENCO Lead-Head Metal Roofing Nails 
Nail Head is Completely Covered with Lead 


6,000 pounds of pressure is used to compress the lead cold, 
both over and under the steel head of the nail as well as down 
the shank. This insures a tight head that is impossible to knock 
off when driving the nail. In addition, the lead forms a perfect 
seal in the hole made by the nail. The heads will not “ pop”’ off 


from the expansion and contraction of the metal roofing nor 


Barbed 


from wind vibration. Shonk 


32 Years of Quality Nails 


THE DENISTON COMPANY 


4876 South Western Avenue « Chicago 9, Illinois 
IN CANADA: EASTERN STEEL PRODUCTS CO., LTD, PRESTON, ONTARIO 
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Adjusts to axial misalignment 
— when going is rough 


ROLLWASY 


PLE MeL NE 


BEARING 


with neoprene housing 
and Buna seal 


A rugged unit of versatile application, the Rollway 
Flexi-Flange readily adjusts to angular shaft displace- 
ments caused by rough terrain. Engineered to the serv- 
ice demands, life-expectancy and storage requirements 
of most implements, the cost is well within the salable 
limits of implement pricing. 


Flexible Neoprene Housing 


Permanently bonded to the flange, the flexible 
neoprene housing permits wide-angle shaft displace- 
ment and assures bearing parallelism under all condi- 
tions of load and stress. Life of the long-line rollers and 
races is surprisingly lengthened by this design. There is 
a corresponding reduction of fatigue on the shaft on 
which the rollers operate. 


t 
‘ 


Resists Oil, Grease, Heat and Cold 


Exhaustive tests and field usage have conclusively 
proved the durability of the neoprene housing and 
Buna seal. It retains its life and resilience after long use 


and repeated exposure to oil, grease and extremes of 
heat and cold. 


Easy to Install 


The self-contained Flexi-Flange unit is easily in- 
stalled . . . saves assembly time . . . lasts for the 
normal life of your implement. 

WRITE or wire for descriptive bulletin or free engi- 
neering consultation on your application problems. 


BEARINGS 


ROLLWAY BEARING CO., INC. 541 SEYMOUR STREET, SYRACUSE 1, N.Y. 


—__——— ENGINEERING OFFICES - = 


SYRACUSE, BOSTON, CHICAGO, DETROIT, TORONTO, PITTSBURGH, CLEVELAND, SEATTLE, HOUSTON, PHILADELPHIA, LOS ANGELES, SAN FRANCISCO 
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Oil Seal Selector Chart 


The data given below indicate, for most common applications, 
the type of oil seal that will operate best under given conditions. 
Where one or more parameters are extreme, modified or special 
seals may be required. For engineering help or availability de- 
tails, call the nearest National Seal Engineer. Look under Oil 
Seals, in the Yellow Pages. 


Cai Nal 


50,000 series 450,000 series 410,000 series 
Micro-Torce Syntech Syntech 


Leather Synthetic Synthetic 


Mineral base oils and greases are most common materials. Availability of lubricant, criticalness 
of service, and cleanliness strongly influence construction choice. National Micro-Torc leather 

seals are recommended for grease and oil applications and particularly where semi-starved 
MATERIAL SEALED lubricant conditions may exist. For oil and fluid ‘‘zero leakage”’ service Syntech seals are normally 


considered. For applications involving both ‘‘zero leakage’’ and heavy dirt conditions, the user 
may wish to consider dual lip Syntech seals. 


Prime factor in seal selection. Governs all other factors. Shown in FEET PER MINUTE AS SLOW, 
SHAFT SPEED MODERATE, HIGH. 


Slow 
FPM Moderate 
High 


0 to 800 
800 to 1500 
1500 to 2000 


0 to 1000 
1000 to 2000 
2000 to 3000 


0 to 1000 
1000 to 2000 
2000 to 3000 


Limits shown are points where sealing material or medium sealed becomes ineffective. For 
TEMPERATURE sealing under extreme temperature conditions, special compounds can be employed. 
Continuous —65° +200° —65° +225° —65° +225° 
LIMITS °F. intermittent —65° +225° —60° +250° —60° +250° 


PRESSURE Conventional oil seals are not pressure seals. Where pressures above those shown exist, special 
seals should be employed or pressure against sealing lip relieved. 


Slow 
MAXIMUM PSI Moderate 
High 


Fineness and type of finish, direction and spiral of finishing marks and leads as well as RMS 
value affect sealing. Polished or ground finishes with concentric finish marks are preferred. 


SHAFT FINISH 


Slow 
MAXIMUM 
MICRO INCHES — 


Although shafts as soft as cold rolled steel can be sealed successfully, hardness of C20 Rockwell 
SHAFT HARDNESS or greater is preferred. Fluid starvation, abrasives and high surface speeds require hard shafts. 


SUGGESTED Abrasives above C-45 


above C-45 above C-45 
ROCKWELL No abrasives above B-80 above B-80 above B-80 
SHAFT TO BORE Fixed misalignment of center of shaft rotation with bore center. Concentrates wear at one side 
MISALIGNMENT of seal. Becomes more severe as speed increases. 


Slow 
TOTAL 
INDICATOR Moderate 


High 
SHAFT RUN-OUT 


Oscillating non-concentricity between shaft and bore centers (also eccentricity or shaft whip). 
Run-out should be kept to absolute minimum; creates difficult sealing problem. 


0-800 
TOTAL INDICATOR 
RPM 800-2200 


2200-4200 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 
Van Wert, Ohio 
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96 h.p. at 2600 r.p.m. 


MERCEDES-BENZ 


Diesel Engines 


For continuous pumping or as a stand-by unit, Mercedes-Benz 
diesel engines power the flow of water where irrigation insures 
green crops — higher acre yields . . . Tough, economical and 
performance proven, they will work on, hour after hour, with a 
minimum of servicing and upkeep... Wrapped up in a Mercedes- 
Benz diesel engine are features unmatched for operating dura- 
bility — features that give you the ultimate in a power source 


. .. Look into Mercedes-Benz power today ... Relax with the 
finest on the job. 
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Agricultural 


Engineering 


James Basselman, Editor 


Engineering Defined 


CCORDING to an announcement in the March issue 
of the Journal of Engineering Education, the Recog- 
nition Committee of the Engineers’ Council for 

Professional Development (ECPD) has completed its first 
step toward formulating a definition of engineering. At its 
26th Annual Meeting ECPD voted “to adopt a tentative 
definition (as submitted by the Recognition Committee and 
given below) for dissemination.” It is reported that com- 
ments are solicited and should be sent to G. H. O'Sullivan, 
J. L. White Engineering Corp., 80 Broad St., New York 
4,N. Y. 

“Engineering is the Profession in which a knowledge 
of the mathematical and physical sciences gained by study, 
experience and practice is applied with judgment to develop 
ways to utilize, economically, the materials and forces of 
nature for the progressive well-being of mankind.” 

Explanations: 

1. Engineering is defined as a_ profession — thereby 
grouping it with the other so-called learned group in the 
community, such as medicine and law. 

2. The idea of knowledge is included in the definition 
because it is felt that it is knowledge that distinguishes a 
profession and that it is knowledge which the professional 
applies in the accomplishment of his objective. 

3. The scope of the knowledge peculiar to engineering 
has been limited to the realms of the mathematical and 
physical sciences to distinguish from medical or psycholog- 
ical sciences, for example. The physical sciences include 
such items as chemistry, electronics, strength of materials, 
biology, geology, etc. 

4. Study, experience, and practice are enumerated be- 
cause these are the items by which an engineer is judged 
and which he must, in fact, prove if he is to be accepted by 
any legal jurisdiction. 

5. The idea of judgment is included in the definition 
in part to comply with the suggestions which a number of 
critics have offered, namely, that economics is a sufficiently 
important phase of engineering activity to justify its inclu- 
sion specifically in the definition. Whether or not a matter 
is economical is usually a matter of judgment. In addition, 
many engineering decisions are made in areas not subject to 
specific and accurate analysis. 


6. The words from “'to utilize . ’ are extended to 


convey, first, that economics is a primary consideration in all 
engineering, and second, that the engineer's tools are the 
resources of nature and his aim to improve human welfare. 
Thus these words cover the objectives of the engineer as 
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well as his mode of operation. The use of .materials and 
forces which are new or not well known is not excluded. 


Agricultural Tractor Test 


Code Approved 


HE Council of ASAE and the Society's Technical 

Committee of the Power and Machinery Division 

recently approved a new ASAE Standard, entitled 
“Agricultural Tractor Test Code.’’ The new standard also 
has been approved by the Society of Automotive Engineers 
as an SAE Standard. Final approval by both organizations 
completed over two years of work by the SAE Tractor Test 
Code Committee which had been established to formulate a 
practical test code to best evaluate the performance of the 
modern farm tractor. The new standard provides for testing 
on concrete and takes into consideration increased emphasis 
that has been placed on the use of the power take-off in 
farming operations during recent years. 

The test code was prepared to help those who are re- 
quired to secure performance data on agricultural tractors 
and to certify test results. Its purpose is to define the test 
conditions, give a description of the tests to be made, specify 
data to be obtained, show formulas and calculations, define 
terms, and establish a uniform method of reporting so that 
performance data obtained on various makes and models of 
tractors, tested in accordance with the standard, will be 
comparable regardless of where the test is made. 


Since many present day tractor models are available in 
a number of types with numerous items of special or op- 
tional equipment, the scope of the standard is limited to 
that of obtaining and reporting only the most significant 
of widely used performance data. The following sections 
are included: (a) test conditions, (4) detailed description 
of test procedure, (¢) calculations and formulas, (d) defini. 
tion of terms, and (e) uniform method of publishing re- 
sults. Test procedures include limber-up and preparation of 
tractor for performance runs; mechanical power outlet per- 
formance; and drawbar performance. Fuel consumption 
under maximum power and varying power, and power at 
ASAE-SAE Standard power take-off speeds are determined 
under mechanical power outlet performance. Maximum 
drawbar power with ballast; varying drawbar power-fucl 
consumption with ballast; drawbar pull vs. travel speed with 
ballast; maximum drawbar power without ballast; and final 
inspection are covered under drawbar performance. 


Copies of the new standard will be available from 
ASAE, 420 Main St., St. Joseph, Mich., after June 1 at 50 
cents per copy. Quantity prices available upon request. 


University, Ithaca, N. Y., June 21 - 24 
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Some Observations on 
Soil Compaction Tests 


M. L. Nichols 


Life Fellow ASAE 


A. W. Cooper 


Member ASAE 


ECHANIZATION in agriculture has been a major 

factor in the advancement of civilization in the 

twentieth century. However, this rapid develop- 
ment and extensive use of larger power units and equipment 
has brought, along with its benefits, economic and physical 
problems of land and soil management which require for 
their complete solution the combined efforts of many 
branches of science. While recognizing the importance of 
management, physical and biological problems, the observa- 
tions in this paper will be directed primarily toward the 
effects of implements and traction on soil compaction. 


Soil Physical Properties Affecting Plant Growth 

Compaction or the increasing of the soil bulk density 
(weight of soil per unit volume) by the reduction of pore 
space between the soil particles affects all life within the 
soil. The changes produced by variations in bulk density or 
pore space may be very complex. The amount of free pore 
space (that not filled with water) may be the dominant 
factor in oxygen and carbon dioxide necessary for plant 
growth. The diffusion of a gas generally depends on the 
total free pore space rather than upon the size distribution 
of the pores. The rate of transmission of water, on the 
other hand, depends upon the size of the pores or channels 
and is not alone a function of the total pore space. Com- 
pression by traffic and implements may affect both the total 
porosity and the size of the pores and channels. Baver(1)* 
points out that, in the relationship of physical properties of 
soil to plant growth, restricted soil aeration is an important 
limiting factor in the development of an extensive root sys- 
tem. It impairs the essential process of respiration of an 
established root system which retards both water and nu- 
trient absorption and prevents the orderly functioning of 
essential biological processes associated with good soil 
fertility. 

Baver(2) and Middleton(3) show that the total poros- 
ity for a number of agriculturally important American soils 
varices from 30 to 60 percent by volume. The total pore 
space percentage by volume needed for good plant growth 
depends upon the physical structure of the soil and the 
type of crop being grown. Pendleton(4) found good de- 
velopment of sugar beet roots in Willamette silt loam with 
a total pore space of 62.5 percent and poor root develop- 
ment at 46.5. In Chehalis sandy loam he found good root 


Paper presented at the Winter Meeting of the American So- 
ciety of Agricultural Engineers in Chicago, December 1956, on a 
program arranged by the Power and Machinery Division. 

*Numbers in parentheses refer to the appended references. 

The authors—A. W. Cooper and M. L. NicHo.s—are, respec- 


tively, director and former director, USDA National Tillage Ma- 
chinery Laboratory, Auburn, Ala. 
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development at 53.5 percent total pore space and poor 
root development at 45.5 percent. At a bulk density of 1.95 
in either soil no roots penetrated it. Under medium com- 
paction with a bulk density of 1.8, the main taproot usually 
penetrated through the soil mass but there was very little 
feeder root development. Bushnell(5) reported that with 
potatoes in Ohio the threshold at which the compactness of 
the soil prevented the entrance or survival of potato roots 
was near the point of 47 percent total pore space. 

The non-capillary pores (large pores which will not hold 
water by capillarity) are largely responsible for air capacity 
and ready percolation of water. Russell(6) in his review 
of soil structure indicated that about one-half of the pore 
space should be non-capillary. Baver and Farnsworth(7 ) 
showed that, with 8 to 10 percent non-capillary pore space, 
a yield of over 12 tons per acre of sugar beets was obtained 
while, with 6 to 7 percent, the yield was reduced by one-half. 
At 2 percent non-capillary pore space the yield was a little 
over 2 tons. They further found that soil which had become 
compacted by tillage traffic had non-capillary pore space 
values as low as 2 to 4 percent. Pendleton(4) found feeder 
root development much better in Chehalis sandy loam at 14 
percent non-capillary pore space than at 6.5 percent. All 
sugar beet root development was restricted at 3.5 percent 
non-capillary pore space. In Willametter silt loam the sugar 
beet roots were restricted when the non-capillary pore space 
was 11.7 percent but grew well at 18 percent. 

A simple determination of a range of pore sizes may be 
made by tension apparatus such as described by Jamison and 
Reed(8). The pores drained at 60 cm water tension are 
considered arbitrarily as mnoncapillary pores by many 
investigators. 

In addition to the possibility of compaction causing poor 
oxygen diffusion and poor moisture relationships, there is 
evidence(9) that a soil which has been compressed may 
cause impedance to roots because of its increased mechanical 
strength. The roots actually may have to exert more force 
to penetrate the soil mass. If this condition does exist, Gill 
and Miller(10) showed that the rate of growth of corn seed- 
ling roots drops off rapidly as the pressure encountered by 
the roots increases. They showed that in order for a root to 
maintain a constant growth against an increased mechanical 
resistance more oxygen was required. Therefore, compac- 
tion of the soil may reduce plant root development by me- 
chanical impedance and by restriction of oxygen diffusion. 

Trouse(11) has made comprehensive field examinations 
of compaction by tillage and transportation machinery on 
Hawaiian soil in sugar cane production. He found numerous 
cases where roots were distorted and showed evidence that 
they had developed and functioned in a compacted soil 
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Fig. 1 Modified Type A strain gage pressure cell gives accurate 
pressure measurements when suspended in a homogenous soil layer 


medium. The roots in uncompressed soil were rounded, 
whereas the roots in the compacted soil were flattened. This 
flattening of roots was also reported by Gill and Miller(10) 
in the case of corn seedling roots. 

Baver(1) reviews studies which show that compacting 
soil increases the rate of heat transfer and therefore the 
temperature of the soil. This effect of compaction may have 
a beneficial or a detrimental effect on plant growth depend- 
ing upon soil moisture, weather conditions, and the crop. 


Types of Forces Applied to Soils 

The kind of force applied to a soil makes a material 
difference in the amount of force required for a given com- 
paction. The amount of compaction may be materially less 
for a static or simple direct pressure than for a dynamic force 
such as that produced by slippage of a tractor tire. Bodman 
and Rubin(12) have obtained data which show relationships 
of change in volume per unit work. They found that the re- 
duction of pore space by simple direct pressure was ma- 
terially increased when puddling occurred. The nature of 
this puddling effect was shown by McKibben(13) in his 
study of the soil reaction before a pulled wheel. Gill and 
Reaves(14) pointed out that compaction results from hori- 
zontal forces caused by thrust as well as from vertical forces. 
This action gives an orientation of particles which may cause 
more compaction than one simple force. Terzaghi and 
Peck(15), discussing consolidation such as occurs under 
traffic or produced under foundations of engines and other 
vibrating forces, state that vibration may increase the bulk 
density of a soil and cause its surface to subside. If the 
frequency of a vibration of a machine supported on a sand 
is within the critical range for the sand, the resulting settle- 
ment is much greater than would be caused by the equivalent 
static force. The effect of vibrations on clays is far less 
conspicuous than on sand because the cohesive bond between 
clay particles interferes with intergranular slippage. Never- 
theless, even a soft clay consolidates to a moderate extent 
when it is subjected to intense vibrations. 


Measurement of Pressure Distribution in Soil 

A number of cells have been developed to measure 
pressures in soil under walls, footings, and tunnels. Some 
of these cells are described in the Waterways Experiment 
Station report(16). Those described are the Goldbeck cell, 
Carlson stress meter, Wes soil pressure cell (an electrical 
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resistance strain gage pressure cell) California State High- 
way Department pressure cell, carbon pile cell, and acoustic 
stress meter. 

There has been a growing interest in the measurement of 
pressures in surface soil under agricultural equipment in the 
last few years. Soehne(17) used a hydraulic cell to measure 
pressures in surface soil. He reported that the cell had to 
be placed in the soil with extreme care to avoid significant 
error. Cooper et al(18) reported good results with a small 
strain gage pressure cell (Type A). A modification of 
the Type A strain gage pressure cell is shown in Fig. 1. 
Laboratory tests using this cell indicated that it was quite 
accurate when suspended in a homogeneous soil layer(18). 
When it is placed on a firm surface and has loose soil above 
and to the sides of the cell, the pressure indicated by the 
cell is approximately 25 percent high. With a soil of higher 
density this error becomes less. The range of error that 
might be encountered with a very thick cell ranges from a 
very small error with low pressures and high bulk densities 
to several hundred percent error with higher applied pres- 
sures and lower soil bulk densities(18). 

The cell shown in Fig. 1 differs from that described in 
reference(18) in that it is thinner and the four gages of 
the bridge are placed on the stainless steel diaphragm instead 
of having two inactive gages on the sides of the brass box. 
This modified cell has approximately twice the sensitivity of 
the original cell and should have better temperature com- 
pensating characteristics. As can be seen in Fig. 1, when 
pressure is applied to the cell, gages 1 and 2 are in tension 
and 3 and 4 are in compression. VandenBerg ef a/(19) de- 
scribed pressure measurements made under tractor and im- 
plement tires using the Type A cell. From calculated loads 
applied to the soil and measurements of pressure under the 
center of the tires, these pressures followed the same pattern 
as values calculated using Frochlich’s formula(18). Willits 
(20) reported relative pressure measurement under various 


tractor and implement tires and tracks with a strain gage 
load cell. 


Reaves and Nichols(21) describe a method for deter- 
mining qualitatively the force distribution in soils with a 
glass fronted box. The inside of the glass was coated with 
levigated alumina. As a force is applied to the surface of the 
soil, the movement of particles below the surface can be 
traced by scratches in the alumina. 

Apparatus for measuring the vertical and horizontal load 
applied to the soil by a track and the pressure distribution 
in the soil are being developed at the USDA National Till- 
age Machinery Laboratory. This includes apparatus for the 
measurement of forces on the soil by an individual track 
shoe as it contacts the ground, carries the weight, and leaves 
the ground and pressure cells to determine the distribution 
of pressure in the soil. 


Effect of Pressure on Change in Bulk Density 

The measurement of pressure alone gives no indication 
of the compaction resulting from the pressure. The result- 
ing compaction from a given pressure depends upon the 
mineralogical and mechanical composition, the moisture 
content, and the initial consolidation of the soil. However, 
by sufficient study of the pressure applied to soils, the pres- 
sure distribution in the various types of soil under various 


soil conditions, and the effect of the various pressures on the 
soils, much progress should be made in determining the im 
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. . - Soil Compaction Tests 


plement and tractor design factors needed to minimize soil 
compaction. 

The amount of compression obtained with a given pres- 
sure depends in large part upon the moisture content of soil. 
For example, at the National Tillage Machinery Laboratory, 
when loose Lloyd clay loam at 15.9 percent moisture was 
subjected to 30 psi, the resulting bulk density was 1.09, 
while at 23.6 percent moisture (approximately the lower 
plastic limit) the same pressure produced a bulk density 
of 1.24. 

Day and Holmgren(22) illustrated the effect of mois- 
ture on the state of compaction caused by pressure. In the 
case of Yolo silty clay loam at 15 percent moisture when sub- 
ject to 21 psi, the bulk density was 1.07 g per cc (grams per 
cubic centimeter). The same soil at 25 percent moisture sub- 
jected to the same pressure was 1.69 g per cc. When the 
same soil at 25 percent moisture was subjected to a pressure 
of 7 psi, a bulk density of 1.23 g per cc was obtained. 

The soil in a cultivated field also varies widely in its 
resistance to compression because of variation in texture and 
structure. Nichols and Reaves(23) showed that light pres- 
sure on newly plowed sandy or loamy soil similar to plowed 
conditions may produce a collapse of the temporary structure 
produced by the plow. It is a common observation that even 
an irrigation or heavy rain may do this. In some heavy clay 
soils and other cohesive soils when not subjected to heavy 
traffic, the non-capillary pore space or even channels may 
exist for years(23). 

For a static loading, the pressure required to effect a 
given increased increment of compression increases loga- 
rithmically(21). The amount of compression by a given 
force is inverscly proportional to the amount the soil has 
already been compressed. The resistance to compaction de- 
pends upon the coefficient of internal friction and the struc- 
ture of the soil. 

Sochne(24) states that for shallow soil depths the sur- 
face pressure has a decisive effect on the soil, while at 
greater soil depths the total load, that is, the product of the 
surface pressure and the surface area, governs the stress dis- 
tribution. He used semi-empirical formulas of Froehlich, 
plus laboratory compactibility tests to show the compressive 
stress under tractor and farm trailer tires. Soehne concluded 
for his soils that in the region of normal moisture content 
there exists no danger of a damaging soil compaction for the 
usual pressures of tractor tires up to 35 psi. If, however, 
certain soils are to be traveled on while they are still wet, the 
pressure of the wheels must be considerably below 14 psi. 
Trouse(11) found that ground pressures as low as 4.5 psi 
were detrimental to some Hawaiian soils. 


McKibben and Green(25) charted the movement of in- 
dividual particles in a sand under transport wheels. They 
arranged small beads according to a predetermined color 
pattern in thrce dimensions and charted the travel of the 
particles by determining their location before, intermediate, 
and after the wheels have passed over the sand. They found 
that ahead of the wheel and to the side of the track after the 
wheel has passed there is an increase in cross-sectional 
arca (expansion). Below the whecl tracks there is a de- 
crease in cross-sectional area (compression). They showed 
also that the particles had a curvilinear motion. Gliemeroth 
(26) made a more detailed study of the motion of individual 
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soil particles under a wheel and track vehicle by making 
slow-motion moving pictures of individual particles. He 
found that under the front and rear wheels of a tractor 
the path of an individual particle resembles the figure 6. 
However, the extent of the movement is several times 
greater in the case of the heavily loaded rear wheel. He 
observed that as the front wheel approaches, the individual 
soil particles move slightly upward from their normal posi- 
tion and then dip forward. Such horizontal rotations, he 
states, within the soil will cause the severing of roots which, 
much like compression of the soil, is quite harmful. The 
forward sloping movement then assumes more and more an 
upright direction. Once the front wheel has passed over the 
spot, a certain slanted rising behind it will occur. Under a 
crawler tractor track Gliemeroth found that the soil particles 
shift virtually downward, as a result of what appears to be 
a purely static load effect. 


Breaking Up Compacted Layers 

Interest in subsoiling and chiseling or breaking up com- 
pacted layers caused by traffic over fields has increased in 
recent years. The results from these treatments have been 
quite varied. In some cases breaking up compacted layers 
has resulted in phenomenal yield increases, in other cases 
only slight yield increases have been reported, and in many 
cases there has been no increase in yield due to subsoiling. 
It is difficult actually to evaluate the effect of deep-tillage 
operations. In many tests little has been done to evaluate the 
soil conditions before and after deep tillage and the lasting 
effect of the tillage operations. Many times the weather con- 
ditions are such that no differences in yield should be ex- 
pected, such as when rainfall is lacking. This. situation is 
exemplified by the statement of a scientist who, after care- 
fully analyzing an experiment, said, “Well, the only thing 
that one can conclude from this experiment is that subsoiling 
does not increase the annual rainfall.” 


A number of different designs of subsoilers have been 
tested in the soil bins at the National Tillage Machinery 
Laboratory. In these tests the main emphasis has been on 
the differences in draft requirements of the tools under uni- 
form soil conditions. The fracture pattern of the soil has 
been studied, however, in several ways — among them are 
examining and photographing the fractured profile, dry 
sieve analysis, wet sieve analysis, measuring the swell in 
the soil surface, penetrometer tests, and bulk density 
determinations. 

The way a soil breaks up does not depend on the shape 
of the implement alone but also depends upon the prop- 
erties of the soil. In the case of consolidated Decatur clay 
loam in a well-aggregated condition, the profile examina- 
tions and sieve analyses showed essentially the same breakup 
with several shapes and widths of tools. The draft, however, 
varied depending upon the width of the point, the lift 
angle, and the shape of the subsoiler standard. 

In addition to the bin tests, studies are being made using 
models in the laboratory. To date these studies have shown 
large differences in draft of the straight, 60-deg, and 45-deg 
chisels, the draft decreasing, respectively. The reaction, as 
studied with the chisels running close to a glass on the side 
of a soil box, is very complex. The flat surface moving 
through soil traps and moves before it a portion of the soil. 
This soil wedge is a major factor in the resistance of the soil 
to the motion of the tool because of the internal friction of 
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soil over soil. The trapped portion is like the keystone of 
an arch that applies pressure at an angle, thus distributing the 
pressure over a larger area. This has been shown by Reaves 
and Nichols(21) who point out that the side movement of 
force or arch action is extremely important in the distribution 
of pressure in soil. 

Trouse(11) has made outstanding investigations of the 
problem of breaking up compacted soils for seedbed prepa- 
ration in sugar cane production in Hawaii. Many of the 
volcanic soils he is working with have exceptional physical 
properties. For example, soils are found under normal field 
conditions with extreme ranges of from 0.3 bulk density 
and 125 percent moisture to 2.5 bulk density and 40 per- 
cent moisture. Trouse observed that after subsoiling and 
plowing with a disk plow, it was common to find the bulk 
density of the soil in the subsoiler groove below plowing 
depth as high as or higher than the original bulk density of 
the soil before the subsoiling operation. He also observed 
that harrowing operations after plowing recompacted the 
soil below the depth of the harrow operation so that the 
loosening effects of both the subsoiling and plowing were 
counteracted. This compaction took place under normal 
field operating conditions. McCreery and Nichols(27) show 
the mechanics of the forces by disks which result in 
compaction. 

In order to test subsoilers under field conditions, a field 
dynamometer is being developed. This is comprised of a 
pair of strain gage draft links (Fig. 2). The draft links 
are bolted to the tool bar of a Caterpillar tractor. The tools 
to be tested are bolted onto a tool bar fastened to the other 
ends of the draft links. Depth wheels are carried on the 
front tool bar. In this way only the tool being tested 
contributing to the load being measured by the draft links. 
In calibrating the units the strain in the top members and 
the strain in the bottom members of the draft links will be 
measured separately. In the first calibration curve the differ- 
ences in the strains resulting from increment loading on the 
tool will be plotted against the loads. This difference in 
strain is constant for a given horizontal load anywhere 
along the chisel. Then in the second calibration the strain 
in the top members of the links will be plotted against the 
product of the load and distance from the bottom members 
of the links. By this arrangement the horizontal load on a 
subsoiler can be determined from the first calibration; then 
the center of load can be determined from the second 
calibration. 
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The Application of Soil Fumigants 


E. F. Feichtmeir and Merrill L. Adams 


EW pcople would argue that D-D* soil fumigant, 
F methyl bromide, chloropicrin, etc., are soil fumigants. 
However, some people might seriously question 
whether aldrin, dieldrin or heptachlor are soil fumigants. 
In spite of the fact that the vapor pressure of dieldrin is 
only a fraction of a millimeter of mercury, there are data 
which show that its movement in the vapor phase is impor- 
tant in its control of insects. Since the limits of fumigants 
are so ephemeral, it is the authors’ intention in this paper 
to stress the word chemical instead of fumigant and to place 
main emphasis on nematocides and fungicides. 


As we move from the highly volatile end of the spec- 
trum toward the non-volatiles, the problems change from 
how to reduce loss or escape of the chemicals to how to en- 
hance distribution. In the case of the very volatile materials 
such as methyl bromide, the main problem is to prevent the 
chemicals from leaving the surface of the soil too rapidly 
even though injected several inches deep. Unless a suitable 
barrier such as a plastic cover or other seal can be employed, 
the loss of chemical is so great that it is not economically 
feasible to use them. Phytotoxic residues are not normally a 
problem with these materials. 


On the other hand, the most common commercial nem- 
atocides, D-D and ethylene dibromide, have a balance 
between loss and residual. Since they are inherently phyto- 
toxic, a waiting period between application and planting of 
two weeks is generally required for the residues to escape. 
As in the case of the highly volatile chemicals, their nemato- 
cidal effectiveness can be increased by use of a seal. How- 
ever, the requirements for sealing are not so critical, so that 
some improvement in nematocidal efficiency can be secured 
with less effective seals. For example, most recommenda- 
tions suggest the use of a drag or a soil packer for forming 
a compacted surface layer which acts as a seal. 

Another method for reducing the rate of loss is to apply 
the chemical 12 to 14 inches below the surface. This means 
that it will take longer for the chemical to escape. Other 
factors which affect vapor loss are the moisture content and 
the amount of stalks or undecomposed organic matter. The 
latter act like stovepipes in releasing the chemical from the 
soil. The general recommendation that the soil be prepared 
to good seedbed condition avoids these problems to a large 
extent. 

To summarize what has been learned in the past ten 
years about these volatile materials, it can be said that you 
can enhance efficiency by making deep injections, by having 
the soil in good moisture condition and tilth, and by em- 
ploying a surface seal. The main location for misses or 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1958, on a 
program arranged by the Power and Machinery Division. 

The authors—E. F. FEICHTMEIR and MERRILL L. ADAMS are, 
respectively, manager of production application and superintendent 
of engineering, agricultural! research division, Shell Development 
Company, Agricultural Research Division, Modesto, Calif. 

*Registered trademark U.S. Patent Office. 
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Member ASAE 


Development of Efficient, Safe Methods of 
Distribution and Application of Chemicals to 
the Soil Presents a Real Challenge to Engineers 


escapes is at the soil surface. Any equipment or techniques 
which would improve surface sealing would be an asset. 

In the last few years we have developed a chemical, 1, 
2-dibromo-3, chloropropene, called Nemagon* soil fumi- 
gant, that has forced us to alter some of our concepts. Al- 
though this material is an effective nematocide, it differs 
from D-D soil fumigant and EDB in that it remains in the 
soil in nematocidal concentrations for several weeks without 
injury to many crops. In this case long residual becomes an 
asset. Nemagon still moves rapidly enough in the soil so that 
it can be applied on 12-in. centers (over-all treatment) 
similar to D-D soil fumigant and ethylene dibromide, or by 
row treatments with a single shank down the center of the 
row. However, there is some indication that its efficiency 
can be enhanced by placing the chisels closer together on 
over-all treatments, or by using two chisels in row 
applications. 

More recently we have been working with an experi- 
mental fumigant which has given us variable results. This 
chemical has a lower pressure and rate of movement in the 
soil than Nemagon and is not phytotoxic to a number of 
crops. Unfortunately, in our early trials, we applied the 
chemical by the same method used with D-D and ethylene 
dibromide. This year we ran additional tests by spacing 
the injections 6 in. apart instead of the usual 12 in., in order 
to assist the distribution of the chemical through the soil. 
The results were sufficiently encouraging for us to consider 
making general distribution of samples to cooperators next 
year. We have experimental materials of still lower vapor 
pressures as do American Cyanamid, Virginia Carolina, 
Diamond Alkali, and others, whose movements are even 
more restricted. Some of these materials are effective 
nematocides if they can be distributed uniformly through- 
out the soil. 

There is a great deal of interest in the slightly volatile 
nematocides and we are approaching a point where there is 
no sharp demarcation between fumigants and non-fumi- 
gants. It doesn’t seem right that inherently active materials 
should automatically be discarded simply because they do 
not move rapidly. We believe that this is a problem on 
which mechanical ingenuity should be brought to bear; in 
other words, if the equipment for application can be altered 
so that distribution of the chemicals can be enhanced, per- 
haps these slow movers will become useful contributions to 
future agriculture. 

In the case of soil fungicides, many of the current com- 
mercial products such as Captan, Dithane and PCNB have 
very little fumigating action. It has been necessary to dis- 
tribute the chemical mechanically to secure favorable results. 
Therefore, the use of these materials has been largely 
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restricted to control of shallow or surface diseases, with 
application usually made in the seed row at time of planting. 
Handled in this way, these chemicals have been effective in 
controlling seedling diseases of cotton, etc. It might be 
suggested that materials with fumigating action should be 
employed for these uses to avoid the need for mechanical 
distribution. However, this does not seem to be the answer. 
The problem is to secure chemical control of the disease at 
the surface. This is the weak point of most soil fumigants 
because of their tendency to escape before affecting control 
of organisms at or near the surface. 

The problem of securing uniform distribution of slightly 
volatile chemicals is also present in the fields of insecticides 
and weed control. Industrial and experiment station work- 
ers have found that certain herbicides which gave extremely 
variable results when sprayed on the soil surface are fairly 
consistent when distributed in the upper inch or two of 
soil. There is a real question as to how many materials are 
on industry's shelves because of lack of proper equipment 
for field evaluations. It is apparent that there is a universal 
need in all of these fields for good mechanical means of 
chemical distribution. 

If good equipment could be developed for distribution 
at deeper levels, there would be a place for slightly volatile 
chemicals in both the nematocide and the soil fungicide 
fields. Some of the most destructive fungi to tree crops and 
perennials are those which attack at levels of 12 in. or 
deeper. 

At present the distribution of chemicals in the soil by 
mechanical means is still in its infancy. The employment 
of conventional rotary tillers does not appear to be the 
answer, since tests have shown that a chemical applied to 
the surface followed by rotary tillage largely remains at the 
surface with the best distribution in depth occurring at the 
outer edges of the strip to which applied. 

What are some other needs for equipment and trends in 
soil pesticides? One of the more rapidly growing techniques 
is the application of pesticides in granular form or to solid 
fertilizers. This procedure has been intriguing to experi- 
ment station and industrial workers. However, when one 
searches for good practical application equipment which is 
cheap and effective, it becomes apparent that the supply is 
very limited. 

For all types of liquid and granular applicators there is 
a need for equipment that has feed mechanisms geared to 
the ground. Although there have been some recent intro- 
ductions, most of the current equipment is not geared to the 
ground. Pressure equipment using a pump attached to a 
power take-off or gravity flow applicators are generally used 
for liquids. For accurate application, these are dependent 
on uniform speed of travel, which seldom occurs. The main 
objection to gearing to the ground is apparently the cost 
inherent in such design. 

In the past farmers have been very dogmatic in their 
demand for low-priced equipment. Unfortunately they pay 
many times the cost of good equipment in the cost of extra 
chemical required as a safety factor because of inadequacies 
of their equipment. However, farmers are becoming more 
receptive to paying higher prices for equipment if they can 
profit by so doing. If engineers develop good equipment 
which is useful to the progressive grower, it will be only 
a matter of time until it finds general acceptance. 
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With some of the slightly volatile chemicals there is the 
problem of storage life after the chemical has been applied 
to the granules or fertilizers. The chemical may not be 
stable for long periods or may escape from the normal pack- 
ages. There have been attempts to avoid this problem by 
mixing at time of application, or combining separate applica- 
tions on the same equipment as one company has done with 
their seeder-fertilizer-insecticide applicator. 

Another interesting improvement in this direction has 
been that of adding granular insecticides or nematocides to 
a rotating barrel-type fertilizer applicator just prior to the 
application. The rotation mixes the pesticide with the fer- 
tilizer and applies both in one operation, thus avoiding the 
problems of storage stability and stockpiling of a variety of 
fertilizer mixtures. 

Anyone familiar with the problems in the pesticide field 
considers the handling of the technical material as the most 
critical step in the operation of applying highly toxic or 
obnoxious chemicals. If operator contact with the chemical 
could be avoided by mechanical means, it would be a worth- 
while contribution. We have tried simple orifices on the 
inlet side of the pump with fair success. However, this 
technique has certain problems involving changes in pres- 
sure, packing, vapor lock, etc. Nevertheless the possibility 
of mechanical emulsification of a variety of materials in 
water is extremely intriguing. Such equipment would mini- 
mize storage stability problems, reduce the handling hazards, 
and might reduce the requirements for emulsifiers. It could 
be used in application of chemicals in irrigation water and 
in many spray operations. 

It seems to the authors that these problems of develop- 
ing more efficient methods of distribution of chemicals, of 
applying granules, combining fertilizers and pesticides, and 
the safer handling of toxic and obnoxious materials, con- 
stitute a real challenge to your ingenuity. 


EJC Sponsors Student Exchange Program 


ORD has been received that the Engineers Joint 
Council has become the sponsor for the United States 
Committee of the International Association for the Exchange 
of Students for Technical Experience (IAESTE), and _ its 
secretariat is located in EJC’s headquarters in New York. 
IAESTE is an international, non-governmental, non 
profit organization founded at London University’s Imperial 
College in 1948 for the purpose of providing on-the-job 
training in foreign industry for student engineers and 
scientists. Its initial ten Western European member coun- 
tries began the program with an exchange of 920 students. 
At the close of 1958, 39,996 students had been exchanged in 
this international program between its 26 member countries. 
In the operation of the program itself, advanced uni- 
versity students use the facilities of the U.S. IAESTE 
Committee to arrange for training in the industrial tech- 
niques of another country. At the same time, foreign stu 
dents come to the United States for a training experience 
with American industry. The program is reciprocal, and the 
number of American students who can train in a foreign 
country depends upon the number of foreign IAESTE stu 
dents who will train in the United States. For further de 
tails contact Josef Wischeidt, Jr., executive secretary, U.S 
IAESTE Committee, c/o EJC, 29 W. 39th St., New York 
18, N. Y. 
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Field Experiences in Measuring 


INTRODUCTION 


YDRAULIC conductivity of the soil, considered to be 
one of the most difficult factors to evaluate quanti- 
tatively for drainage design purposes, has received much 
attention and study during recent years by those working 
in the field of soil and water management. During the 
Winter Meeting of the ASAE, held in Chicago, Illinois, in 


Soil-Core Method in Virginia 


Phelps Walker 
Member ASAE 


Hydraulic conductivity measurements have been made 
on a large number of soil types by technicians of the USDA 
Soil Conservation Service and several state agricultural 
experiment stations in eastern United States. These data 
have served as a basis for estimating factors in drainage, 
irrigation and hydrologic designs. 

In Virginia, some 450 different hydraulic conductivity 
measurements were made on key soil types throughout the 
state. The method used is described by Uhland and O'Neal 
(8)* and consists essentially in securing core soil samples 
from the field for conductivity measurements in the 
laboratory. 


It was found that for this technique the optimum soil 
moisture content for sampling was just below field capacity. 
In dry soils the cores tend to shatter. In wet soils the cores 
tend to puddle. It has been observed that some so-called 


TABLE 1. DATA SHOWING VARIATION IN  PERCOLA- 

TION RATES IN_ REPLICATE DETERMINATIONS OF 

BLADEN VERY FINE SANDY LOAM, NORFOLK COUNTY, 
j VIRGINIA 


Site Va. 136 
Core % Percolation, Core 
no. | in. per hr no. 


Site Va. 137 
Percolation, 
in. per hr 


401 0.14 416 

402 0.11 417 

403 0.43 418 

404 0.20 419 

405 0.09 420 
Average 0.19 Average 
Low Limit 0.02 Low Limit 
High Limit 0.36 High Limit 


0.11 
0.07 
0.09 
0.07 
0.07 
0.08 
0.06 
0.10 


95 percent of values will occur between low and high limit. 


The author PHELPS WALKER is agricultural engineer, 
(SWCRD, ARS), USDA, Blacksburg, Va. 


Symposium, sponsored by the Committee on Drainage Research 
(1956-57), Drainage Group of the Soil and Water Division, 
American Society of Agricultural Engineers, was presented at the 
Winter Meeting, Chicago, Ill., December 1956. Committee members 
were G. O. Schwab (chairman), J. R. Davis, W. W. Donnan, 
R. W. Irwin, and Jan van Schilfgaarde. W. W. Donnan compiled 
and edited the material for this report. 

The author — W. W. DONNAN — is drainage engineer, Western 
Soil & Water Management Branch (ARS), USDA, Pomona, Calif. 


*Numbers in parentheses refer to appended references. 
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December 1956, the Drainage Research Committee of the 
Soil and Water Division conducted a technical session on 
the subject to discuss different methods of measuring hy- 
draulic conductivity and to report on field experiences with 
these methods. Following is a symposium of papers and 
discussions by those who participated in the program. 


aquifier soils and most unstable, fluid type soils are impos- 
sible to sample satisfactorily. 

In analysis of data from the Uhland type cores, concern 
has arisen over the variations in much of the data. Varia- 
tion occurs not only within test sites but also among replicate 
sites of what is believed to be similar soils as is shown in 
Table 1. 

W. L. Turner(3), formerly soil scientist for the Vir- 
ginia permeability survey, proposed to qualify the average 
percolation rate by indicating the spread in data with fiducial 
limits. This would give the user of the data a fair concept 
of the degree of dispersion that exists within a given set of 
replicate cores. In Table 1, the spread for site Va. 137 is 
only from 0.06 to 0.10 in. per hr, while that for Va. 136 
is from 0.02 to 0.36 in. per hr. The mechanics for comput- 
ing the limits are long and time consuming. As a result, the 
proposal met with favor only in Virginia. 

Recently all available data were analyzed by Mason, Lutz 
and Petersen(6) at North Carolina State College. Prelim- 
inary reports(8) on this work indicate that the number of 
permeability classes should be reduced from the present 
seven accepted classes. Other changes in field procedure 
may be indicated. 

The user of the present data has through necessity ac- 
cepted the spread in data. With this reservation, engineers 
and soil scientists in several states have made practical use 
of existing data. Devereux, Steele and Turner(2) based 
land classification recommendations for drainage, irrigation, 
farm ponds, and other soil and water conservation practices 
upon field permeability measurements. Transmission rates 
and soil storage capacity values derived from field deter- 
minations were used in the preparation of irrigation guides 
for two regions of Virginia. Holton and Kirkpatrick(4) 
made similar application to hydrologic investigations. Slater 
(7) and Walker(9) used core-sample data in each of their 
methods for obtaining values for depth and spacing of tile 
drain laterals. 


Summary 

The soil-core hydraulic conductivity survey program 
provided information which has been used as a basis for 
more accurate land classification surveys and better engineer- 
ing designs of soil and water conservation structures. 
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onductivity for Drainage Design 


There are serious limitations in the data due to lack of 
replications of tests in similar soil conditions. Perhaps 
another mistake has been made in attempting to set up too 
many permeability classifications. 

Better information of water movement through soils is 
one of the basic needs in developing efficient soil and water 
conservation practices. The soil-core method of measure- 
ment is one means of studying this phenomenon. Further 
refinement of procedures would undoubtedly result in more 
reliable design data. 


Auger-hole, Piezometer and Two-hole 
Methods in Idaho 


R. William Nelson 
Assoc. Member ASAE 


Three field methods of measuring hydraulic conductivity 
were investigated at a selected site near Boise, Idaho. The 
three methods were: (a) the auger-hole method; (4) the 
piezometer method; and (c) Childs’ (1) two-hole method. 


The author—R. WILLIAM NELSON—is drainage engineer, ARS, 
USDA, Fort Collins, Colo. 


Fig. 1 Concrete cast for auger-hole method. A commercially pro- 
duced liquid rubber was also used to cast cavity shapes below the 
piezometers in the piezometer method 
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Member ASAE 


Several interesting complications were observed when con- 
ducting the reproducibility study. These included irreg- 
ularity of cavity shapes, air movement above the water table 
and pore clogging in the two-hole method. 

In investigating cavity shapes, an attempt was made to 
make concrete casts of the cavity after the field tests were 
completed. Fig. 1 shows a picture of one of the auger-hole 
casts. A commercially produced liquid rubber was also used 
to cast cavity shapes below the piezometers in the piezometer 
method. The material used was PR 395 (thicol base) 
liquid rubber. 

This material can be poured into the piezometer. It 
proved satisfactory, but expensive. Examination of cavity 
casts indicates that the cavity in both the auger-hole method 
and the piezometer method is seldom uniform. Thus, since 
the cavity shape is the primary boundary affecting flow, 
errors in measurement of hydraulic conductivity could be 
attributed to these irregularities. 

During one sequence of tests considerable air movement 
from the soil was observed. At the test site, the soil above 
the water table was extremely dry. When water was intro- 
duced into the piezometers, dust rose from the ground sur- 
face, indicating considerable movement of air upwards 
through the soil. It has not been determined what happens 
when the soil mantle above the water table is not dry and 
air is thus trapped in the lower profile. Does this retard the 
movement of water into the profile ? 

In Childs'(1) two-hole method, water is pumped out of 
one hole and returned to a second hole a few feet away via 
piezometer tubes. Since the measurement equation is based 
upon the steady state case, the water must be circulated until 
steadiness is approached. It was found that water circulation 
for extended periods of time resulted in pore clogging which 
in turn affects the measured hydraulic conductivity. Possibly 
this type of difficulty can be overcome by using a four-hole 
method, as suggested by Kirkham(5). 


Summary 

All of the field methods, namely the piezometer, auger- 
hole and two-hole methods, have in their procedure a meas- 
ure of conformance to the theoretical case. Obviously, if the 
agreement is good, some confidence can be had in the cal- 
culated hydraulic conductivity. Should the agreement be 
poor, just as the designer of a machine part changes the 
factor of safety with the precision with which he can esti- 
mate the forces involved, so must the drainage engineer 
apply different factors of safety when utilizing the measured 
value of hydraulic conductivity. 

Realizing these difficulties, the author believes that the 
field methods still provide the best estimate available for 
hydraulic conductivity due to it being an inplace measure- 
ment on a larger soil volume than usually is used in the 
laboratory. 
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Auger-hole and Piezometer Methods 
in Indiana 


A. F. Klinge and John R. Davis 
Member ASAE 


Initial field research in 1955 on drainage feasibility in 
southern Indiana involved the determination of soil physical 
characteristics in the Clermont soil area. Clermont soil occurs 
on the flatter central parts of the main divides. It is a light 
colored soil, with a distinctly acid reaction; and under natural 
conditions, has very poor drainage due to its flat relief and 
impervious lower horizons. Mechanical analyses show that 
from the surface to a 39-in. depth, the percentage of clay 
increases from 22 to 36 percent, and silt content remains 
constant at about 53 percent. Volume weight of the lower 
soil horizons is about 1.58 grams per cubic centimeter. 

To determine the drainage characteristics of this soil, 
water table drawdown measurements were made, in-situ 
hydraulic conductivity measurements were made using the 
auger-hole and piezometer methods, and laboratory measure- 
ments of hydraulic conductivity using 3-in. cores and a vari- 
able head permeameter were made. A summary of the 
results are presented in Tables 1 and 2. 


TABLE 1. HYDRAULIC CONDUCTIVITY OF 


SILT LOAM SOIL 


CLERMONT 


Hydraulic conductivity, in. per hr 
Auger Hole Piezometer 


~ s« vil depth, 
inches 


0.220 
0.400 
0.650 
0.086 
0.054 
0.028 


0.500 
0.062 
0.046 
0.016 
0.036 


> 


inches in. per hr 


1-4 0.094 
4-7 0.115 
7-10 0.050 
-13 0.063 
8-21 0.055 
-26 0.057 


28-31 
36-39 


0.044 
0.006 


With the auger-hole and piezometer methods, some 
difficulty was experienced in maintaining the dimensions of 
the hole, due mainly to the unstable nature of this soil. 
Chunks of soil falling from the sides of the cavity resulted 
in unknown variations in the geometry of the potential flow 
system and gave rise to possible questioning of the precision 
of the calculated permeabilities. 

The calculated values of hydraulic conductivity for the 
cores are not expected to show the permanent or absolute 
permeabilities of the horizons sampled. There was a wide 
range in the values obtained in the laboratory, although 
most of the coefficients of variation are within or lower than 
the values found by other investigators who used the pie- 
zometer method in the field. 

As an interesting application of the conductivity data 
obtained in this project, Walker's(9) formula was used 


The authors — A. F. KLINGE and JOHN R. Davis — are, respec- 
tively, former assistant professor and former instructor, agricul- 
tural engineering department, Purdue University, Lafayette, Ind. 


272 


to determine the tile spacing in these soils. Table 3 sum- 
marizes the calculations for depth and spacing at the Jen- 
nings County Experiment Field. 


TABLE 3. SOLUTION OF WALKER’S FORMULA FOR THE 
DEPTH AND SPACING OF TILE DRAINS 


Depth of drain from 
ground surface, feet - 2.0 2.5 3.0 3.5 


Minimum hydraulic conduc- 
tivity, feet per day* 
Spacing S, feet 


0.128 0.128 
14.3 21.5 


*Data are from undisturbed 3-in. core samples. 


0.128 0.020 
32.3 4.1 


The 32-ft spacing for a 3.0-ft depth is coincident with 
draw-down measurements, which show the lateral extent 
of good drainage to be about 30-34 ft. The 32-ft spacing 
also coincides with the crop yield experiments that have been 
conducted at the Jennings County Experiment Farm since 
1921. These studies indicate a 3-ft depth and a 1 to 2-rod 
spacing, for the highest yields. 

Summary 

In-situ measurements of hydraulic conductivity appear to 
be unreliable in Clermont silt loam soil, unless the geom- 
etry of the cavity for the auger-hole and the piezometer 
measurements can be maintained. Although the difference 
in hydraulic conductivity between replications for each 
method was slight, the difference between the two methods: 
and between the in-situ methods and core samples was 
great. Tile spacings calculated from Walker's formula, 
using values of conductivity calculated from soil cores, coin- 
cide with all other field measurements; indicating that in 
this soil, core samples may be more reliable for the deter- 
mination of hydraulic conductivity. 


Piezometer Method in Ontario 
F. R. Hore 


Member ASAE 


While conducting hydraulic conductivity determinations 
by the piezometer method on a Brookston clay loam soil 
near Chatham, Ontario, some field checks on this technique 
were made. These checks showed that the method does not 
work in practice as expected from theory. 

Field work was performed on eight replicate piezometer 
tubes at the 2-ft depth. Each piezometer had an internal 
diameter of one inch and had a '%g-in. diameter cavity 4 in. 
in length below the tube. Observed data, L,, 4; at time of 
ty, and Az at time f2 required in the field are shown in 
Figure 1. Two closely related field checks concerned with 
the head differentials selected in the piezometer were made 
to determine their effect on the computed hydraulic con- 
ductivity. The first check showed that as 4, is decreased and 
Ah=(h:—hz) is held constant, the computed hydraulic 
conductivity decreases. The second check showed that the 
computed hydraulic conductivity decreased proportionately 
with an increase in AA when /, was held constant. 

A proposed explanation for these irregularities is based 
on non-uniform soil conditions and a difference in hydraulic 
head conditions causing flow into the piezometer from those 
assumed in the theory. Visual inspection of the soil struc- 


The author—F. R. HoRE—is associate professor of agricultural 
engineering, Ontario Agricultural College, Guelph, Ont., Canada. 
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Fig. 1 Observed data required for the piezometer method 


ture revealed the presence of different sized fissures and 
passages as shown in Fig. 2. Opening A, opening B, and 
fissures C are assumed to be interconnected and to have 
conductivity values of high, medium, and low, respectively. 
When water is removed from the piezometer for a test, the 
water in opening A will drop to some level X below the 
original water table. Therefore, as 4, decreases or Ab 
increases, the actual head causing flow into the cavity is 
less than the theoretical head, which causes an apparent 
decrease in the computed hydraulic conductivity. 


Soil “{i-3 


rT: 


Qoerning 8 


Fig. 2 Diagrammatic representation of hydraulic conditions about 
a piezometer in a fissured fine-textured soil 
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Variations in hydraulic conductivity between replicate 
piezometers were also observed. If by chance an opening 
the size of opening A leads to the cavity, large values of 
hydraulic conductivity will be observed. However, if only 
a small sized opening such as opening D leads to the cavity, 
small values will be observed. 

The proposal is advanced that in structured soils the 
hydraulic conductivity of individual fissures and passages 
rather than the hydraulic conductivity of the soil mass as a 
whole is measured by this method. It is therefore felt that 
the method is not entirely satisfactory under these soil con- 
ditions. The question could also be raised as to whether 
hydraulic conductivity of the soil is ever measured by any 
method in highly structured soils. 


Shallow Well Pump-in and Auger-hole 
Methods in Colorado 


Ray J. Winger, Jr. 
Member ASAE 


Following is a report on several methods used by the 
Bureau of Reclamation, USDI, to determine hydraulic 
conductivity. 


Shallow Well Pump-in Method 


This method was developed to determine the hydraulic 
conductivity of the subsoil above the water table when the 
ground-water table is at a considerable distance below the 
normal drainage depth. The solution is based upon an ap- 
proximate mathematical analysis. A comparison of electrical 
analogy test results for conditions similar to those assumed 
in the development of the formula showed appreciably lower 
values were obtained experimentally. These 
varied from 25 percent at H/r=6, to 8 percent at H/r= 20, 
where H=the depth of water in the well and r=the radius 
of the well. This indicates that the approximate mathe- 
matical analysis has reasonable validity for H /r=10 and over. 


deviations 


Briefly, this test is conducted by augering a hole to 10 ft, 
more or less, depending upon the section of the soil profile 
that is to be tested. A calibrated tank supplies the water and 
is connected to a carburetor float set in the hole, which 
holds the head at the level desired. The Bureau of Reclama 
tion has developed a formula and a nomograph to deter- 
mine the “minimum” volume of water that must be applied, 
before the final run is made. The minimum volume of 
water is the amount of water that must be applied before 
the steady state flow is reached. The most accurate method 
is to run the test until a steady state flow has been reached, 
and then start the 3 or 6-hour test run. The final test run 
will give the steady state flow in cubic fect per minute, and 
from these data the permeability can be computed by 
formula or by the nomograph. 


Auger-Hole Method Below the Water Table 


This appears to be a good method for determining the 
composite lateral hydraulic conductivity of a section of the 
soil profile, and data obtained by this method can be used 
for designing farm drainage systems. Once the equipment 
has been assembled, a number of these tests can be run 
daily. When using a 400-ft grid system, the auger-hol 


The author—R. J. WINGER, JR.—is engineer, Bureau of Recla 
mation, USDI, Wheat Ridge, Colo. 
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Albert E. Powell 


Member ASAE 


fast becoming the business of producing pork. It is 
becoming less an enterprise and more an industry. 
As an industry it has been more subject to examination of 
factors which lead to efficiency of production. Some of 
these factors are capital, marketing, labor, breeding, nutri- 
tion, housing and equipment, and disease control. There 
may be others. However, all affect the profits of the pork 
producer, as well as does the ability of the producer or 
manager to coordinate these factors into an efficiently oper- 
ating industry. This is management. Some of these factors 
carry more weight than others; many are interrelated. More 
progress has been made in some factors than in others. One 
thing is obvious. The buildings and equipment on the 
majority of farms are not adding materially to the efficiency 
of pork production. Buildings and equipment specifically 


Tes business of raising hogs on American farms is 


designed to fit the pork production process under a specific 
system of management are needed if efficiency is to be 
achieved. 

This sort of thinking led to the inception of a project 
near Ames, Iowa, in the summer of 1956. The project was 
a cooperative one between Max Bailey, farmer, and the 
Douglas Fir Plywood Association. Mr. Bailey farmed 173 
acres in Story County, Iowa. He raised hogs on a commer- 
cial basis, farrowing and marketing four times a year. The 
seasonally low prices of 1955 and 1956 brought Mr. Bailey 
to the conclusion that he had to put his pork production on 
an efficient industrial basis to make it profitable. This was 
his objective. DFPA was interested in demonstrating the 
suitability of exterior-type fir plywood for use in farm 
structures, and thus the cooperative project was started. 

In this project Mr. Bailey represented management and 
would coordinate the various factors of production. Exten- 
sive study by him led to the decision to base his system of 
management on the Iowa system of life cycle swine produc- 


_ Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill, December, 1958, on a 
program arranged by the Farm Structures Division. 

The author — ALBERT E. POWELL — is senior agricultural engi- 
neer, Douglas Fir Plywood Association. 
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Finishing building which houses hogs 
from 50 |b to market weight on 
Max Bailey farm, Story County, la. 


Improved Operating Efficiencies 
Increase Pork Production 


A Combination Engineering-Management System Points the Way 
to More Profitable, Large-Scale Production of Market Hogs 


tion developed at Iowa State College, with housing and 
equipment designed for a schedule of eight plus farrowings 
per year. 

Fig. 1 illustrates the system of pork production for 
which buildings and equipment were needed. During the 
pregestation and gestation periods the sows are held in the 
field. A few days before farrowing the sow is brought into 
a farrowing house where she remains until the pigs are 
weaned. The sow is then taken to her shelter in the field 
where she will remain until her next trip to the farrowing 
house. The pigs are weaned at from 3 to 5 weeks, after 
which they are transported by trailer to a growing building. 
With the farrowing house on a schedule of being filled 
once every six weeks, this leaves approximately one week 
for cleaning the house for the next cycle. The pigs are kept 
in the growing building from 3 to 5 weeks. When they 
are about 8 weeks old and weigh from 40 to 50 Ib, they 
are transferred by trailer to a finishing building. This puts 
the growing building on a schedule of being filled every 
six weeks, allowing one week for cleaning. Although this 
timing requires only one growing building, two growing 
buildings are used in order to provide a rest period for 
each building between uses. Each growing building rests 
for six weeks between uses. This was done to facilitate 
disease control. The hogs are kept in the finishing building 
from 12 to 16 weeks or until reaching a market weight of 
from 200 to 225 Ib at from 5 to 6 months of age. This is 
the management system for which buildings and equip- 
ment were designed. 

The first step was to analyze the building and equip- 
ment requirements for each stage of the hog’s life. The 
sow in the field posed little problem. A simple shade shelter 
which could be closed to afford some protection during 
colder weather should suffice for this mature animal. The 
farrowing and growing periods were the most critical in 
the pig's life. Control of environment is necessary to keep a 
low mortality rate and a high rate of growth in the pig 
from birth to 50 Ib. During the period from 50 Ib to 
market weight, environment control is not critical. It was 
in this period that the greatest volume of feed and manure 
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had to be handled. Therefore, expenditures in the farrow- 
ing house and growing building basically were to be for 
the control of environment. They were to be for shelter, 
insulation, artificial heat, and forced ventilation. In the 
finishing building, expenditures basically were to be for 
mechanization of the feeding and cleaning operation, al- 
though shelter and ventilation also were major considerations. 

The basic plan of the farrowing house as developed and 
later modified is shown in Fig. 2. Originally 28 farrowing 
stalls 74 ft long and 5 ft wide were installed. The area 
later modified into four additional farrowing stalls originally 
was used as two holding pens near the wash area, and the 
area later modified into holding pens originally was set 
aside for bedding storage. The building was heated by 
a hot water heated floor system as indicated by the dotted 
line in the figure tracing the path of the % in. copper 
tubing buried in the concrete floor. The tubing provided 
heat under the creep area for the young pigs only, and 
went around in front of the sow to avoid evaporating urine 
at the rear. Since the sows were to be in full confinement 
in the farrowing stalls until the pigs were weaned, each 
sow was provided with an automatic waterer and with a 
feeder on the feed alleys along the outside of the building. 
These feeders were filled from a feed cart which was filled 
from a bulk feed bin above the holding pens at one end of 
the building. Automatic waterers for the pigs were provided 
separate from the waterers for the sows, one between each 
two farrowing stalls. Construction of “ building proper 
was concrete floor and foundation wall, ¥-in. exterior fir 
plywood combination siding and sheathing over 2 x 4-in. 
studs 24-in. on centers, 2-in. insulation batts with vapor 
barrier on the inside between studs and %-in. exterior fir 
plywood lining. Ceiling was %-in. exterior fir plywood 
lining over light trusses 24 in. on centers with 2-in. insula- 
tion batts with vapor barrier on the inside between trusses, 
ventilated attic space and ¥%-in. plywood deck over. The 
building was windowless, except for two 24 x 48-in. pieces 
of insulating glass put in the sidewalls for observation only. 
Ventilation was provided by a combination forced intake 
and exhaust system utilizing ducts for distribution. 

The growing building (Fig. 3) was 28 by 104 ft in size 
and was identical in construction with the farrowing house. 
The same ventilation system was used, also the same heated 
floor system using the same boiler and pump. However, the 
copper tubing was placed differently in the floor. In this 
building the pens were arranged in such a manner as to 
encourage the use of the alley on the outside of the building 
to dung, thereby facilitating cleaning. The location of the 
automatic waterer in the alley and the placement of the heat 
pipes to provide a warm, dry bed in the center of the pen 
were intended to encourage use of the dunging alley. Closing 
the dividing gates between pens closes all pigs in their pens 
and opens up the dunging alleys for scoop cleaning through 
the center doors. A feed bin above the bedding storage on 
one end of the building was provided to permit distribution 
of feed to the central feeders by cart. This growing building 
was sized to take care of the output from a 32-sow farrow- 
ing house. On the basis of from 8 to 10 pigs saved per 
litter, each pig was allotted from 8 to 6 sq ft of space. A 
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Fig. 1 General layout of the pork production plant on the Bailey 
farm, designed for eight plus farrowings per year 
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FARROWING BUILOING 


Fig. 2 The basic plan of the 28 x 96-ft farrowing house on the 
Bailey farm 
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GROWING BUILDING 


Fig. 3 Ground plan of the 28 x 104-ft growing building of the 
Bailey hog production plant 


FINISHING BU) 


Fig. 4 Ground plan of the 56 x 160-ft hog finishing building with 
16 x 40-ft granary 
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. . « Pork Production 


similar arrangement was worked out in the remodeling of an 
outdated farrowing house for the second growing building. 

The finishing building shown in Fig. 4 was 56 by 160 ft 
in size, with a 16x 40-ft granary on one end. This finish- 
ing building also was sized in accordance with the output 
from a 32-sow farrowing house. The approximate time 
from birth to market for the hog may vary from 20 to 24 
weeks. During this period the farrowing house during four 
cycles of farrowing would produce from 1024 to 1280 
pigs on the basis of from 8 to 10 saved per litter. The 
finishing building provided for from 9 to 7 sq ft per hog. 
This building in floor plan arrangement was a larger version 
of the growing building with the feeder in the center and 
the dunging alleys and automatic waterers along the out- 
side of the building. It was hoped that the habits learned of 
using the dunging alleys in the growing building would 
carry through to the finishing building. Closing the hogs 
in the pens by closing the 6-ft gates which formed the 
partitions across the dunging alleys permitted mechanized 
cleaning of the alleys by a scoop on the front end of a 
tractor. The grade level on one end of the building was 
about 5 ft lower than that on the other end. This permitted 
pushing the manure over the edge onto a concrete apron 
to be loaded into a manure spreader and disposed of later. 
This same concrete apron, established at the proper grade, 
permitted a truck to back up on the cleaned apron and load 
market hogs directly into the truck at dock height. The 
finishing building essentially was a shelter shell. Construc- 
tion consisted of concrete floor and foundation, 2 x 4-in. wall 
studs 24 in. on centers with ¥-in. exterior fir plywood as 
combination sheathing and siding on the outside, and a 
truss-purlin-rafter system with a %-in. plywood roof deck 
over. All pen partitions and gates in the building were %-in. 
exterior plywood 36 in. in height. Continuous doors 3 ft 
high by 8 ft long along both sides of the building were 
placed at partition height to provide ventilation in warmer 
weather without drafts at floor level. In addition, nine 
forced-intake fans utilizing ducts for distribution and four 
large gravity roof ventilators were included to handle 
ventilation when there was no natural breeze or during 
colder weather when closer control was needed than could 
be obtained by using doors. No provision was made for 
automatic control of these fans, since the control require- 
ments were not known at that time. Each fan was on manual 
switch control and ventilation was regulated manually by 
the operator. 

It was in the finishing process of the hog from 50 Ib 
to market weight that the great bulk of feed and manure 
were to be handled. Development of use of the dunging 
alley in the growing building and its carrying through into 
the finishing building in such a form as to permit mechan- 
ized cleaning was the solution to the handling of manure 
solids. A septic tank was added to handle the liquid portion 
of the manure. 

The feeding operation was judged of sufficient im- 
portance that it was housed in a 16 x 40-ft granary on the 
end of the building. Profitable buying practices as well as 
sufficient storage of feed to carry through periods of incle- 
ment weather were considered in the design of the feeding 
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Fig. 5 This illustrates the flow of feed through the granary in the 
Bailey hog production operation 


system and of this granary. The flow of the feed through 
the granary is shown in Fig. 5. To each side of the central 
mixing area were two storage bins with a combined capacity 
of 6000 bu. Above the mixing area were six bins. Two 
of these were two-way slope bins, each with a capacity of 
350 bu. Four were one-way slope bins, each with a capacity 
of 75 bu. Feed entering the granary was dumped or augered 
from the truck into the pit of a 6-in. vertical auger from 
which it could be spouted into any one of the eight bins. 
From any of the six bins above the mixing area, ingredients 
fed by gravity into a grinder-blender. From this grinder- 
blender it was re-elevated by a short 4-in. auger and dumped 
into a 6-in. horizontal auger which ran the length of the 
building. By manually opening or closing the slots in the 
bottom of the auger trough, the particular blend could be 
dumped into any section of the central feeder. Thus it was 
possible to change the protein level of the feed used in 
every 16-ft length of the feeder. Horizontal augers in the 
floor of the side storage bins permitted movement of the 
stored feed into the auger pit for elevation to an overhead 
bin for gravity feed into the grinder-blender. Provision 
also was made for sacking feed from the grinder-blender 
and for gravity flow of feed from the end overhead bin to a 
wagon outside in case of emergency. 

This enterprise was put into operation in January 1957 
when the first sows farrowed in the new building. Produc- 
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tion was not started at design capacity since it was obvious 
that there were problems in management that would have 
to be worked out by trial and error. It took approximately 
a year to get into full production, so it has been only during 
1958 that the system really operated at design capacity. 
During this period of favorable pork prices, the system 
actually has been operated at a production figure of 3,000 
hogs per year, rather than the design figure of 2,400. 
During the two-year period of operation of this pork 
production plant, it has been possible to make several 
observations. These observations cover basically housing 
and equipment, disease control, and management, although 
they do touch on some of the other factors entering into 
efficient pork production. 

The use of the portable shade shelter for the sow during 
the pregestation and gestation period has worked out well 
with respect to buildings and equipment and management. 
The main problem encountered was that of actually getting 
the sows bred when desired. This was helped by arranging 
the pens for the sows and the boars in the field so there 
was a boar pen between each two sow pens with a gate 
which could be opened into the particular pen desired. The 
sow setup found most desirable was a semipermanent pen 
arrangement or a confinement system in the field. About 
the only time the sows got out of these pens was to glean the 
cornfields after the picker. 

The farrowing house has worked out well. Among the 
first items noted was that bedding was not needed in the 
creep areas since the floor was heated. The use of bedding 
was eliminated completely soon after the building was put 
into operation. The bedding storage area was turned into 
holding pens, and the holding pens were turned into far- 
rowing stalls for conversion to a 32-sow farrowing house. 
However, it was found necessary to turn on the heat in 
the warmer months to warm the floor in the creep area 
enough to keep the young pigs from going to the sow for 
warmth and getting laid on. Observations of labor efficiency 
in this house led to the conclusion that it called for less 
labor to turn the sows out twice daily to feed and dung 
than it did to feed the sow inside and to clean the manure 
out of the building. A concrete apron 16 ft wide was 
poured along the south side of the farrowing house, self- 
feeders and automatic waterers were installed in this area, 
and the full confinement system for the sow was abandoned. 
The sow no longer was fed in the farrowing stall. This 
resulted in the cleaning of less than a scoopful of manure 
a day out of the farrowing house, thereby reducing labor 
materially. The elimination of bedding and the turning 
the sow out to feed and dung also solved a ventilation 
problem. In colder weather it was difficult to ventilate 
adequately to keep down odors and moisture in the build- 
ing and still prevent drafts in the creep areas. Elimination 
of the bedding gave the urine a chance to get into the drain 
and out of the building instead of being soaked up in the 
bedding and evaporated into the air. Elimination of the 
manure from the building reduced odors and also reduced 
the moisture load. With the elimination of bedding and 
with turning the sow out to feed and dung, it was possible 
to ventilate adequately in colder weather without drafts. 

The growing building has worked satisfactorily in all 
respects but one. In general, the theory of the use of the 
dunging alleys by the young pigs has worked fine in the 
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cooler months when the pigs are drawn to the warm heated 
slab to sleep and are forced to dung away from their beds. 
When an occasional pen of pigs has not reacted properly, 
messing has been localized and the pen has been cleaned into 
the nearby dunging alley. This has made it a simple matter 
to close the gates and to clean the manure from the dunging 
alley with a scoop. There is no great volume of manure or 
feed to be handled in this building, so mechanization of the 
cleaning or feeding operations has been judged not eco- 
nomically feasible at this time. During the three warmer 
months, when the pig is seeking a cool place to rest, the 
dunging alley system partially breaks down. The pigs will 
lie in the dunging alley to keep cool and will carry the 
manure into their pens, or they will dung in the pens. The 
labor requirement for cleaning this building definitely goes 
up in the summer, in addition to the fact that the pigs them- 
selves are dirty. No solution has been developed to this 
problem as yet. Under consideration are the circulation of 
cooling water in the heat pipes and the use of spray nozzles. 
Since the problem has not been especially costly in labor and 
has had no other apparent ill effects, the solution will have 
to be rather inexpensive. 

The finishing building has performed as an efficient 
hog finishing unit. The only real problem encountered in 
this building is the same as that encountered in the growing 
building, the breakdown of the dunging alley system in the 
warmer months. In this building the system breaks down 
completely in the warmer months and the hogs are finished 
in conditions which are unsightly to say the least. The hogs 
lie in the dunging alleys to keep cool, they generally man- 
age to plug the drains, and the whole building becomes a 
manure-spattered mess. Several solutions are under con- 
sideration at the present time. The use of spray nozzles 
coupled with going to liquid manure in the warmer months 
seems to offer the most promise. Here again there is no 
economic justification for anything but an inexpensive solu- 
tion to this problem, since the unsightly condition of the 
hogs seemingly has had no adverse effect on their growth 
or market value. Even during the warmer months the bulk 
of the manure is in the dunging alley where it can be 
pushed from the building by tractor. Hand shoveling is 
necessary to get some of the manure from the pens, but the 
distance from the pen to the dunging alley is not great. 

The mechanization of the feeding operation has been 
entirely successful. The job of feeding approximately 20 
tons of feed per week without lifting or scooping one 
shovelful of this feed has been accomplished with a small 
amount of equipment and with low expense. The one small 
problem encountered has been lodging of some of the addi- 
tives in the 4-in. tubes for the gravity flow from the bins to 
the grinder-blender. This has been solved by the use of 
pelleted additives and by the use of heavy mineral and 
vitamin premixes mixed with rolled or crimped corn. The 
use of the premixes also has facilitated mixing in the 
grinder-blender since there is more volume to the additive. 

There are no windows as such in any of these buildings 
Whether there is light or not seems to make little difference 
to the growth of the hog. However, the addition of the 
two 24x 48-in. pieces of insulating glass in both the far- 
rowing house and in the growing building did add materi 
ally to the convenience of the operator during the day in 
that he had cnough light to move in the building without 
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INSTRUMENT NEWS 


Integrating 
Rainfall-Evaporation Recorder 


Provides Easy if Not Automatic 
Scheduling of Irrigation 


Herman Bouwer 
Assoc. Member ASAE 


SE of the balance system to determine when to irri- 

gate involves keeping a daily record of evapotrans- 

piration and rainfall or irrigation, and calculating 
the moisture balance at the end of each day This need for 
daily accounting could be eliminated by a device that would 
simultaneously measure and ‘“‘store’’ evapotranspiration, 
irrigation, and rainfall, and that would be equipped with 
an upper ‘ceiling’ representing field capacity and an 
adjustable lower mark indicating time to irrigate. 

For a discussion of the relative merits of evaporatiun 
pans as devices for estimating potential evapotranspiration, 
reference is made to Mather(3).* Satisfactory correlations 
between pan evaporation and evapotranspiration have been 
reported in a number of instances (1, 2, 4, 5). Moreover, 
the local humid environment in a field that is well supplied 
with moisture enhances the reliability of pan-evaporation 
data for estimating the potential evapotranspiration (3). 
The device discussed in this paper utilizes a 4-ft diameter 
Weather Bureau Class A evaporation pan. Similar prin- 
ciples, however, can be applied to convert an evapotrans- 
pirometer(3) into an integrating recorder of rainfall, irri- 
gation, and evapotranspiration with a field-capacity ceiling 
and a lower mark indicating time to irrigate. 


An Instrument News Contribution. Articles on agricultural 
applications of instruments and controls and related problems are 
invited by the ASAE Committee on Instrumentation and Controls, 
and should be submitted direct to Karl H. Norris, instrument news 
editor, 105A South Wing, Administration Bldg., Plant Industry 
Station, Beltsville, Md. 


The author—HERMAN BOUWER—is associate agricultural engi- 
neer, Agricultural Experiment Station of the Alabama Polytechnic 
Institute, Auburn, Ala. 


*Numbers in parentheses refer to appended references. 


Fig. 1 (Left) Integrating rainfall- 

evaporation recorder consisting 

of a lucite cylinder placed in a 
standard evaporation pan 


Fig. 2 (Below) Principle of opera- 
tion and dimensions (inches) of 
recorder shown in Fig. 1 


Apparatus and Procedure 

To reduce the effect of splash losses in recording rainfall 
with evaporation pans, measurements were carried out on 
the water level of an 18-in. diameter transparent lucite 
cylinder placed in the center of the evaporation pan so as to 
permit splash into as well as out of the cylinder (Figs. 1 
and 2). 

A field-capacity ceiling was obtained by means of a 
syphon consisting of small-diameter tubing and an air- 
collection chamber. The free outlet of the syphon (level 
A, Fig. 2) was adjusted to obtain a field-capacity ceiling in 
the cylinder at 0.75 in. below the top of the cylinder. This 
distance was considered adequate to avoid spilling of waves 
from the cylinder into the pan. The top of the cylinder was 
1 in. higher than the top of the pan, so that the water level 
in the cylinder was slightly higher than in the pan and flota- 
tion of the cylinder was avoided. 

A hook gage was used to indicate the lower limit of the 
soil moisture balance and time to irrigate (Figs. 1 and 2). 
The distance AB between the point of the hook gage and 
the field-capacity ceiling is determined by the amount of 
available moisture in the soil and the ratio between the 
evaporation from the cylinder and the evapotranspiration 
by the crop. The amount of water to be applied per irriga- 
tion is determined by the irrigation efficiency and the num- 
ber of inches of water required to recharge the moisture 
reservoir from the lower limit of soil moisture availability 
to field capacity. After irrigation, the cylinder is filled until 
the syphon starts operating and water is added to the pan 
until it flows over the rim of the pan. 

For solid sprinkler irrigation systems, for instance, it 
would be possible to achieve full-automatic irrigation by 
using electrically-powered pumps in combination with a 
switching and timing arrangement operated by a float in 
the integrating rainfall-evaporation recorder. By placing 
the recorder close to a sprinkler, the cylinder and surround- 
ing pan are automatically refilled to capacity during the 
irrigation. To ensure complete refill of the device, the 
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Fig. 3 Ratio between the evaporation from the cylinder and from 
the standard pan as a function of the distance of the water sur- 
face below the top of the cylinder 


sprinkler near the pan may even be equipped with a nozzle 
larger than those used on the other sprinklers. 

The distance AB must be determined experimentally for 
a given location and crop, or can be evaluated from appli- 
cable studies where pan evaporation has been compared to 
crop consumptive use at different moisture levels. In view 
of the number of studies that have been made on the relation 
between pan evaporation and evapotranspiration, the evapo- 
ration from the cylinder (Figs. 1 and 2) was tested against 
the evaporation from a 4-ft diameter standard pan that was 
located approximately 10 ft from the pan with the cylinder. 
The results (Fig. 3) were weighted according to the num- 
ber of days between consecutive measurements. The follow- 
ing linear equation was determined by a least-squares 
analyses: 


E./Ep=1.06—0.038D . . . . . fi1j 
where E.=evaporation from cylinder 
E,=evaporation from standard pan 


D=distance in inches between water surface in 
cylinder and top of cylinder. 


This equation, which applies to the zone between 
D=0.75 and D=3.00, indicates that the evaporation from 
the cylinder exceeded that from the pan at the higher water 
levels in the cylinder, possibly because of increased air con- 
vection in the presence of the rim of the cylinder. At the 
lower water levels, however, the sheltering effect by the 
cylinder apparently became dominant, resulting in lower 
evaporation from the cylinder than from the pan. 

It is of interest to calculate the accumulated evaporation 
from the cylinder that would be equivalent to certain accum- 
ulated evaporations from the standard pan. For this pur- 
pose, equation {1} is written as 


dE./dE,»=1.06—0.038 E, 
which can be integrated to 
Ep +c: =—(2.303/0.038) log (1.06—0.038 E,) +¢2 . [2] 


where ¢, and cz are constants of integration. Taking the 
field-capacity level in the cylinder at 0.5 in. below the top 
of the cylinder, equation{ 2} was used to calculate the fol- 


lowing E, — values as equivalent to E, — values of 1, 2, and 
3 in., respectively : 
E, E. 
1.00 1.03 
2.00 2.00 
3.00 295 
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These results indicate that accumulated pan-evaporation 
values can be used for determining the distance AB of the 
integrating rainfall-evaporation recorder with very little 
error. The location of the pans for the test results in Fig. 3 
was in an unirrigated field. Because of the increased humid- 
ity that may be expected if the pans are located in irrigated 
fields, E, and E, may be even closer to a one to one rela- 
tionship than suggested by Equation{ 1}. 
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. . . Pork Production 


(Continued from page 277) 


artificial light and was able to observe happenings outside 
when working in the building. 

The one item which has caused more difficulty than any 
other in the operation of this production plant has been 
disease in the farrowing house. There has been nothing so 
severe that it has resulted in complete or nearly complete 
loss of the young pigs, but disease in milder forms has cost 
efficiency in growth and has caused some baby pig mor- 
tality. The disease level in the farrowing house has im- 
proved steadily since the building was put into operation 
until today the farrowing house is virtually disease-free. 
Several small management changes have made this possible. 
One was the closing of the farrowing house to everyone 
except the operators and the strict use of the disinfectant 
pan by them. Elimination of bedding in the creep area 
made it possible to observe the droppings of the young 
pigs more closely and to diagnose and to start treatment for 
any ailment as soon as it appears. Turning the sow out to 
feed and dung reduced the possibility of the pigs picking 
up disease from the sow’s manure. Rigid sanitation has 
been maintained in cleaning and disinfecting the building 
between each cycle. Elimination of disease in the farrowing 
house has been very closely related to management. As the 
operator has become more familiar with the operation, the 
disease level has gone down until today it is not costing 
production efficiency. No difficulty has been encountered 
with disease in the growing building or in the finishing 
building, even during the periods of warm weather when 
the hogs seem to be living in conditions favorable to foster 
ing disease. With a healthy pig coming out of the farrow 
ing house there has been no difficulty in producing a 
market-weight hog. 

What part the second growing building and the six 
week rest period play in the freedom from disease in the 
growing building cannot be determined. Observations indi 
cate that the second growing building and the six-week rest 
period can be eliminated by proper management, but this 1s 
strictly observation, not tried or proyen in practic 

This pork production plant has had a high labor ett 
ciency. Until recently it was operated by two men. In addi 
tion, they farmed the 173 acres. At present another half 
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. . « Pork Production 


(Continued from page 279) 


time man has been added, but the beef cattle operation on 
the farm has been reactivated. Mr. Bailey figures that less 
than one man-hour of labor is required to produce a 225-Ib 
market hog. 


This high labor efficiency has been achieved by the 
capital investment necessary to provide the facilities re- 
quired for labor efficiency. The entire plant, including the 
farrowing house, two growing buildings, the finishing 
building, the granary, the trailers, the tractor, and all 
mechanical and electrical equipment necessary represents a 
capital investment of approximately $47,000. This is the 
replacement value of the plant. On the basis of the produc- 
tion of 2,400 hogs per year, this is an original investment 
of slightly under $20.00 per market hog produced per year. 
If the plant is operated at a production figure of 3,000 hogs 
per year, the investment per hog produced per year is 
slightly over $16.00. 

This cooperative project has been successful in achieving 
its objectives. It has demonstrated that it is possible and 
economically feasible to produce pork in a full confinement 
system at a profit. Mr. Bailey has the efficient pork produc- 
tion plant which he wanted. The pork production plant is 
owned and controlled entirely by Mr. Bailey. Douglas Fir 
Plywood Association has no interest in the plant, other than 
a promotional interest in the material of construction. 

This plant is one way of producing pork in a confine- 
ment system. It is not the only way or necessarily the best 
way. This plant is based on our thinking and knowledge 
in 1956, Already some changes have been made to apply 
later findings. Basically, however, it would be very little 
different if it were designed today to fit the same system of 
management. We are well pleased with the efficiency of 
production. However, among the thousands of visitors to 
this farm, there is yet to be found one who would not 
change the system of management in some detail so as to 
require a change in buildings and equipment. The opera- 
tion of this plant has added materially to our knowledge of 
the buildings and equipment required for efficient pork 
production. 


. . » Hydraulic Conductivity 


(Continued from page 273) 


tests should be conducted at alternate sites, staggering the 
sites on each line. Additional tests should be made if there 
is any doubt about the proper drain location and spacing, as 
indicated by the field permeability data and the water table 
contours. 

One improvement for conducting the test is to install 
the electric measuring tape on a swivel to permit it to be 
swung out of the way during bailing, and then back into 
the proper position immediately after bailing is completed. 

In unstable soils, a perforated downspout pipe with 
approximately sixty 4g in. x 1 in. slots per foot can be used 
to maintain the hole. Tests in light and medium textured 
stable soils with and without casings indicated the perforated 
downspout pipe caused little restriction to the water moving 
into the hole. When the saturated soil is very unstable, the 
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downspout pipe should be driven into the soil a short dis- 
tance and the soil augered or bailed out. This driving and 
augering should be continued until the desired depth is 
reached. After a burlap sack has been pushed to the bottom 
of the pipe, the hole can be filled with water and bailed to 
clean the pipe. On one project the soil had a permeability 
of from 0:30 to 0.50 in. per hour when the perforated pipe 
was installed in this manner, but when the hole was 
augered the entire depth, the downspout pushed to the bot- 
tom, and the muck bailed out, the permeability dropped to 
0.05 to 0.10 in. per hour. 


Summary 


Glenn O. Schwab 
Member ASAE 


Of all the physical measurements for determining the 
depth and spacing of drain tile, soil hydraulic conductivity 
is one of the most important, yet one of the most difficult to 
measure. It is a direct measure of the rate of water move- 
ment through a soil, and therefore it is universally applicable 
to any soil. Because researchers employ different methods of 
measurement and also different procedures and equipment 
for the same method, comparison of results are often not 
possible. Most researchers agree that no one method is suit- 
able for all conditions and that more accurate and practical 
methods still need to be developed or present methods im- 
proved. The committee desires to promote and encourage 
further research on this subject. 


As a followup of this symposium the Drainage Research 
Committee is studying the various hydraulic conductivity 
methods to determine the possibility of developing stand- 
ardized equipment and techniques for each method. Such 
standards, if developed, need also be acceptable to other 
technical groups interested in this problem. 


The author—G. O. ScHwaB—is professor of agricultural engi- 
neering, Ohio State University, Columbus 10, Ohio 
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52nd Annual Meeting of ASAE 


Cornell University, Ithaca, N. Y. 


The 52nd Annual Meeting of ASAE will 
be held June 21-24 at the New York State 
College of Agriculture on the Cornell Uni- 
versity campus in Ithaca — heart of the fa- 
mous Finger Lakes vacation spot and one of 
the nation’s leading dairy areas. In addi- 
tion to the technical program, Cornell engi- 
neers have planned a daily series of enter- 
tainment and tours. Wives and children 
will be entertained with special programs 
during the four-day stay. 

Among the high lights of the program 
will be a Sunday evening opening get- 
together and buffet dinner; the Monday 
evening barbecue at Taughannock State 
Park; the tours scheduled for Tuesday after- 
noon; FEI Student Dinner Tuesday evening ; 
and the special awards and entertainment 
program on Wednesday evening. 

Advance registration cards and_ hotel 
reservation forms have been mailed to 
ASAE members. Non-members interested 
in attending the meeting should communi- 
cate with the central office of the Society 
at St. Joseph, Mich., for information on ac- 
commodations and the program of the meet- 
ing sessions. 


General Session 


Dr. Byron T. Shaw, administrator of the 
Agricultural Research Service, USDA, will 
be featured speaker during the General Ses- 
sion to be held Wednesday afternoon, June 
24. C. W. Terry, pro- 
fessor of agricultural 
engineering, Cornell 
University, and chair- 
man of the meetings 
committee will preside 
during the afternoon 
session. In addition to 
the address by Dr. 
Shaw, presentation of 
the winning paper in 
the ASAE student pa- 
per award competition 
will be made, which 
will be followed by 
the president's annual 
address by Dr. E. G. 
McKibben, director, Agricultural Engineer- 
ing Research Division, ARS, USDA. The 
Annual Business Meeting of the Society will 
conclude the General Session. 

A special program of entertainment has 
been scheduled in conjunction with the an- 
nual awards program on Wednesday eve- 
ning in lieu of the 
customery banquet ac- 
tivities. Highlighting 
this program, which 
will be held in the 
air - conditioned Alice 
Statler Auditorium, 
will be an address by 
Karl Butler, farm 
counselor, AVCO 


a Manufacturing Corp., 

>. Ithaca, N. Y. The ad- 

dress will cover inter- 

a esting sidelights of the 

. visit to Russia by 

members of a farm 

mechanization team 

composed of six ASAE members in the fall 

of 1958. John McManus, assistant dean, 

College of Engineering, Cornell University, 
will be master of ceremonies. 


Byron T. Shaw 


Karl Butler 
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Power and Machinery Program 


The Monday morning session will in- 
clude two programs. Program A—Soil Com- 
paction is a joint session with the Soil and 
Water group and will include discussions on 
soil deformation and compaction during 
piston sinkage by W. H. Soehne, Institute 
fur Landtechnische, Braunschweig, Germany, 
W. J. Chancellor and Roy H. Schmidt, Uni- 
versity of California; on stress distribution 
in soils under tire and crawler track loads, 
by C. A. Reaves and A. W. Cooper, National 
Tillage Machinery Laboratory; on com- 
paction and slippage effects of forage har- 
vesting machinery, by M. M. Boyd and 
R. W. Kleis, University of Massachusetts ; 
and on compaction as viewed from the 
farm by Herbert Stapleton, Shelburne Farms. 


Program B—General will include discus- 
sions on the basic factors affecting the emer- 
gence energy of seedlings, by C. T. Morton 
and W. F. Buchele, Michigan State Uni- 
versity; on the plateau profile planter, by 
J. G. Porterfield, David G. Batchelder, and 
E. W. Schroeder, Oklahoma State Univer- 
sity; on similitude in studies of tillage im- 
plement forces, by K. K. Barnes, lowa State 
College, C. W. Bockhop, University of Ten- 
nessee, and H. E. McLeod, Clemson Agri- 
cultural College; and on objective analysis 
motivates advanced manure spreader design, 
by C. D. Miller and A. L. Neuhoff, J. I. 
Case Co. 


Papers to be presented during the Mon- 
day afternoon session at Program A—Tractor 
Tires will be on pressure distribution be- 
tween a smooth tire and soil, by G. E. 
VandenBerg and W. R. Gill, National Till- 
age Machinery Laboratory; on measurement 
of soil-tire interface pressure with an instru- 
mentated tire, by G. W. Trabbic, W. F. 
Buchele, and K. V. Lask, Michigan State 
University. This session will be concluded 
with a panel discussion on radial ply tires, 
by I. F. Reed, National Tillage Machinery 
Laboratory; P. J. Forrest, U. S. Rubber Co. ; 
T. J. Thaden, Goodyear Tire & Rubber Co. ; 
R. L. Wann, Firestone Tire and Rubber 
Co.; and Wayne H. Worthington, John 
Deere Research & Engineering Center. 

Papers to be presented at Program B 
Fruit Production are as follows: “Frost 
Protection by Wind Machines and Heaters,” 
by F. A. Brooks, University of California; 
“Some Aspects of Vibratory Fruit Harvest- 
ing,” by R. B. Fridley, University of Cali- 
fornia, and P. A. Adrians, USDA; ‘‘Mecha- 
nization of Fruit Harvest in Michigan—A 
Progress Report,” by S. L. Hedden and 
J. H. Levin, Michigan State University ; 
“New Developments in Fruit Harvesting 
and Handling in the Pacific Northwest,” by 
S. W. McBirney, AERD (ARS), USDA; 
“Progress in Mechanizing Citrus Fruit Har- 
vesting in Florida,” by G. E. Coppock and 
P. J. Jutras, Florida Citrus Experiment 
Station. 

Program A — Fertilizer Application, on 
Tuesday morning, will be a joint session 
with the National Joint Committee on Fer- 
tilizer Application and will cover topics on 
principles of fertilizer placement (based on 
a slide set for educational use), by W. L. 
Nelson, American Potash Institute; on fer- 
t‘lizer placement for small grains, by C. M. 
Hansen, and L. S. Robertson, Michigan 
State University, and R. F. Dudley, ARS, 
USDA; on deep tillage and fertilizer place- 
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ment in Georgia, by C. E. Rice, University 
of Georgia; on deep tillage and fertilizer 
placement in Michigan, by C. M. Hansen, 
L. S. Robertson, and H. D. Foth, Michigan 
State University; on the need of precision 
agricultural equipment for the canning in- 
dustry, by C. H. Mahoney, National Canners 
Association; and on physical removal of 
radioactive surface contamination from agri- 
cultural land—a progress report, by R. L. 
Menzel and Paul James, ARS, USDA. 
The Tuesday morning session, Program B 
—Economics of Farm Equipment Usage will 
consist of discussions on evaluation of 
factors affecting operating costs of farm 
equipment, by G. H. Larson, Kansas State 
College; on optimizing farm tractor design 
and use—an approach, by K. L. Pfundstein, 
Ethyl Corp.; on cost and return analysis of 
crop production machinery size, by D. A 
Link and K. K. Barnes, Iowa State College ; 
and on the farmer of 
1969, by A. J. Ber- "aa “4 
wick, president, Doane ' : 
Agricultural Service, / 


Inc. | ‘- 
The Power and Ma- ' a” . 
chinery sessions will oe ee 
be concluded on —- 
Wednesday morning s% 


with two programs. 
Program A—Field Hay 
Curie will include 
the following papers: 
“Drying Rate and Field 
Loss Comparisons of 
Hay Harvesting Meth- 
ods,” by M. M. Boyd, 
University of Massachusetts, with discus- 
sions by H. D. Bruhn, University of Wis- 
consin, and G. R. Sutherland, John Deere 
Ottumwa Works; “Curing Rates, Field 
Losses and Feeding Response With Crimped, 
Rolled and Untreated Hay,” R. A. Kepner, 
J. R. Goss, J. H. Meyer, and L. J. Jones, 
University of California; “Hay Harvesting 
in One Day,” by T. T. Pedersen, The Royal 
Veterinary and Agricultural College, Den- 
mark, and W. F. Buchele, Michigan State 
University, with a discussion by W. K. Ken- 
nedy, Cornell University; ‘Mechanical De- 
watering of Forage and Potential Forage 
Crops,” by J. W. Randolph, J. P. Winfree, 
and V. E. Green, Jr., Florida Everglades 
Experiment Station 


—_i- 
an 

=) 
A. J. Berwick 


Program B General will cover discus- 
sions on mechanizing the peanut crop in 
Georgia, by J. L. Shepherd, Georgia Coastal 
Plain Experiment Station; on machinery 
and methods of producing and harvesting 
the Virginia type peanut, by G. B. Duke, 
ARS, USDA; on farm mechanization in 
South America, by Roy Bainer, University of 
California; on evaluation of flame burner 
design for weed control in cotton, by L. M 
Carter and R. F. Colwick, USDA, and J. R. 
Tavernetti, Agricultural Experiment Station, 
Davis, Calif., with a discussion by J. L 
Smilie and C. H. Thomas, Louisiana State 
University; and on herbicide application 
methods and equipment used in cotton, by 
C. H. Thomas and W. K. Porter, Jr., 


Louisiana State University 


Soil and Water Program 


A joint session of the Soil and Water 
and the Power and Machinery Divisions on 


(Continued on page 284) 
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Library Tower, familiar landmark on 
the Cornell University campus, will serve 
as guide to ASAE registration head- 
quarters in nearby Willard Straight 
Hall from which this photo was taken 


The Sunday Evening and Wednesday evening programs will 


be held in Alice Statler Auditorium. Statler Hall houses the 
School of Hotel Administration which includes a 36-room student- 
operated hotel 


™ an tee Sn 3B 
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Golf Enthusiasts will enjoy the beautiful 
course. 


18-hole University 
In the background is Moakley House which includes a 


lounge, restaurant and bar, and quarters for visiting golf teams 
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Cornell University to Serve as Host for 
ASAE 52nd Annual Meeting, 


June 21-24 


* 


NY 


Willard Straight Hall, center of student activities at Cornell, 


will be the scene of registration and the evening buffet on Sunday. 
University Halls (dormitories) are only a short distance away 


After the Sessions each day, nearby Beebe Lake will attract 
visitors for swimming and high diving. Water in the stream-fed 
lake on the edge of the campus will be refreshing in June 


Teagle Hall will be headquarters for children 6 to 12 and 


teenagers. Facilities include a swimming pool, gymnasium, 


nearby tennis and squash courts and spacious athletic fields 
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£33 Py. : a 7 2 ie va 33" 
a McCORMICK® NO. 15 
ore FIELD HARVESTER 
fs va Here's big chopping capacity at a price that matches 


8,3 me =the lowest on the market ! Fill the new No. 61 Power- 
Unloading Box in only 10 minutes! 


> 


oe pall Me ie 2. 


Here’s the leading flywheel-type field harvester—the 


big McCormick No. 36! It chops over 45 tons of corn silage per 
hour. Pto or engine drive. 


See the 1959 forage line 
at your IH dealer’s store. 
MATCH YouR’ Let him show you how 


PAYMENTS you can buy now... pay 
TO YOUR later...and put forage 
INCOME! into feedlot or storage at 


lower cost! 
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ps with the biggest... 
priced with the lowest! 


Man, this new McCormick No. 15 really chops 
fast! It fills a 5-ton forage box in less than 10 
minutes. Chops as fast as many field harvesters 
selling for twice the price of the No. 15. Its price 
tag matches today’s lowest . . . and there’s a 60°; 
bonus in chopping capacity in the bargain! 

Chop up to 30 tons of grass silage per hour! 
Dairymen and feeders can green-chop for up to 
50 drylot cattle in less than 5 minutes. Big 40 
ton capacity of corn silage per hour. 

Three brand-new, quick-change harvesting units 
—60-inch cutter bar, row-crop unit, and 54-inch 
hay pickup are perfectly matched with the new 
6-knife lawnmower-type cutter head for top ca- 
pacity in any crop. 

See it... price it... you can pay twice as much, 


but you can’t buy higher quality than the durable 
No. 15 Field Harvester! 


(3 


SEE YOUR 


INTERNATIONAL 
»>HARVESTER ocater 


International Harvester Products pay for themselves in use —Farm Tractors and Equipme 
... Twine... Commercial Wheel Tractors ... Motor Trucks .. . Construction Equipment 
General Office, Chicago 1, Illinois. 
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(Continued from page 281) 


soil compaction will be held Monday morn- 
ing. For details on the subjects to be dis- 
cussed see Power and Machinery Division, 
Program A, Monday morning. 

On Monday afternoon there will be a 
joint session also for the Soil and Water 
Division and the Public Lands and Public 
Works (Irrigation and Drainage Groups). 
Five papers will be presented: “Fiber Glass 
Filters for Tile Drains,” by Virgil Overholt, 
consultant, Hancock Brick and Tile Co.; 
“Control of Slides by Underdrainage,” by 
N. L. Stoltenberg, 13th Naval District; 
“Underground Sprinkler Systems,” by King 
Ewing, Ewing Turf Products Co.; ‘Effects 
of Surface Loads on Plastic-Lined Mole 
Drains,” by P. L. Manley, ARS, USDA, 
Cornell University ; and “Characterizing Irri- 
gation Water Use by Means of Efficiency 
Concepts,’ by Lyman Willardson, ARS, 
USDA, Utah State University. 

Hydrology will be the subject of the dis- 
cussions when the Soil and Water Division 
again meets jointly with the Public Lands 
and Public Works group, on Tuesday morn- 
ing. This session will include the following 
topics; “Evaluating Flood Damage Reduc- 
tions from Proposed Works of Improve- 
ment,” by F. P. Erichsen, SCS, USDA; 
“Effect of Vegetative Cover on Water 
Yields,” by J. F. Arnold, Arizona State 
Land Dept.; “Detecting Deeply Penetrating 
Rainwater with a Neutron Scattering Mois- 
ture Meter,’ by P. R. Nixon and G. P. Law- 
less, ARS, USDA.; “Phreatophyte Control,” 
by R. B. Balcom, Bureau of Reclamation, 
USDI; “Effect of Land Use on Seasonal 
Water Yields,” by D. L. Brakensiek and 
C. R. Amerman, ARS, USDA. 

The concluding session of the Soil and 
Water Division, on Wednesday morning, 
will also be held jointly with the Public 
Lands and Public Works group. This ses- 
sion will cover soil erosion and the discus- 
sions will include erosion characteristics of 
rainfall as measured by soil pans, by G. R. 
Free and P. L. Manley, ARS, USDA, Cor- 
nell University; beach erosion control tech- 
niques, by G. M. Watts, Beach Erosion 
Board, U. S. Army Corps of Engineers; 
economic evaluation of soil and water man- 
agement practices, by Mel Cohee, SCS, 
USDA; laboratory and field studies of 
canopy inlet tube structures, by R. P. Beasley 
and E. T. Smerdon, University of Missouri, 
and L. D. Meyer, ARS, USDA, Purdue Uni- 
versity; storm water disposal from elevated 
sites, by J. C. Scarborough, Post Engineers, 
Fort Gordon, Ga. 


Electric Power and Processing Program 


The first of the Electric Power 
and Processing Division, on Monday morn- 
ing, will feature application studies and 
papers will be presented on farm load 
studies in New York area, by M. H. Lloyd, 
Niagara Mohawk Power Corp.; on demand 
studies on electric house heating, by L. B. 
Altman, It., Iowa State College ; on new 
off-peak load for power suppliers, by W. C. 
Wenner, Jr., Northwestern Rural Electric 
Co-op.; on performance comparison of vari- 
ous types of electric, gas, and coal chick 
brooders, by L. N. Drury Univers'ty of 
Georgia; on hot water requirements for 
dairy farms, by C. N. Turner, Cornell Uni- 
versity; on raising the standards on electric 
house heating, by C. A. Aiken, Iowa Rural 
Electric Co-op. Assn.; and on electronic 
flowmeters for measuring milk flow, by 
R. H. Brown, University of Georgia. 

On Monday afternoon the following 
papers on the topic “Drying” will be pre- 
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Word has been received from the Com- 
mittee on Instrumentation and Controls 
that only a few entries have been re- 
ceived for the instrumentation exhibit 
planned for the Annual Meeting of 
ASAE. Persons desiring to enter ex- 
hibits are requested to contact Gerald 
S. Birth, 105A South Wing Administra- 
tion Building, Plant Industry Station, 
Beltsville, Md. 

For details concerning the Extension 
Exhibits, see page 220, April issue of 
AGRICULTURAL ENGINEERING, or write 
E. D. Markwardt, Chairman ASAE Com- 
mittee on Extension, Cornell University, 
Ithaca, N. Y. 


sented: “Analysis of Weather Data Perti- 
nent to Crop Drying,” by D. B. Brooker, 
University of Missouri, and J. D. McQuigg, 
U.S. Weather Bureau; “Determining Avail- 
able Heat for Hay Drying by Climatological 
Analysis,” by Lewis Schaper and G. W. 
Isaacs, Purdue University ; “Quality Control 
of Hay,” by J. H. Oliver, Aerovent Fan & 
Equipment, Inc.; “Latest Practices Concern- 
ing Drying in Storage with Supplemental 
Heat,” by H. J. Barre, consulting engineer ; 
“Bulk-Curing of Tobacco—An Engineering 
Advancement,” by W. H. Johnson, North 
Carolina State College; “Effects on Relative 
Humidity When Drying Air is Heated by 
Combustible Fuels,” by G. M. Petersen, 
University of Nebraska. 

Instrumentation is the theme for the 
Tuesday morning session and included will 
be discussions on an instrument for meas- 
uring the smut content of wheat, by G. S. 
Birth, AMS, USDA; on ultrasonic measure- 
ment of back-fat of swine, by E. K. Johnson 
and W. T. Platt, ARS, USDA; on parallel 
thermocouple circuits and their application 
to agricultural engineering temperature 
measurement problems, by H. D. Bowen, 
North Carolina State College; on investiga- 
tion of radio-frequency electric fields for 
stored-grain insect control, by S. O. Nelson, 
AERD (ARS) USDA, and W. K. Whitney, 
Kansas State College; on a peanut sheller 
for grading samples (an application of 
statistics in design and testing), by J. W. 
Dickens, AMS, USDA, and D. D. Mason, 
North Carolina State College; and on 
theoretical analysis of thermopile — sensi- 
tivity, by K. A. Jordan, North Carolina State 
College, and A. C. Dale, Purdue University. 

A joint meeting with the Farm Structures 
Division, on Wednesday morning, will be 
the concluding session for the Electric Power 
and Processing Division. The subject to be 
discussed is environmental control and papers 
will be presented on chemical scrubbers for 
control of poultry house atmospheres, by 
J. W. Zahradnik, J. T. Clayton, and J. E. 
Steckel, University of Massachusetts; on 
design factors for air conditioning and 
ventilating dairy cattle shelters, by R. G. 
Yeck and M. D. Shanklin, AERD (ARS) 
USDA, and R. E. Stewart, University of 
Missouri; on a digital system for recording 
temperature and humidity by L. L. Boyd, 
Cornell University; on thermal radiation ex- 
change factors between a cow and her sur- 
roundings, by R. L. Perry and E. P. Speck, 
University of California; and on the effect 
growth on surface temperature of dairy 
calves at 50 F and 80 F environmental tem- 
peratures, by R. E. Stewart, University of 
Missouri, M. D. Shanklin, and R. G. Yeck, 
AERD (ARS) USDA. 

Farm Structures Program 

The theme of the Monday morning ses- 
sion of the Farm Structures Division is new 
developments in design. The following 


topics will be presented: “What We Found 
Out About Planning Buildings and Equip- 
ment,” by Russell Larson, AERD (ARS) 
USDA, University of Minnesota, Thayer 
Cleaver, AERD (ARS) USDA, University 
of California and Harry Eby, AERD (ARS) 
USDA, Plant Industry Station; ‘Umbrella- 
Type Farm Shelter,” by G. W. A. Mahoney 
and G. L. Nelson, Oklahoma State Uni- 
versity; “A Shelter to Resist Effects of 
Nuclear Weapons,” by Lawrence Collins, 
Civil and Defense Mobilization, Battle 
Creek, Mich.; ‘Problems in Collecting and 
Processing Livestock Manures,”’ by S. A. 
Hart, University of California; ‘A Poultry 
House for 1970,” by D. C. Sprague, GLF 
Farm Supplies; and ‘How to Handle Live- 
stock—A Problem With Larger Herd Sizes,” 
by Arthur Schulz, North Dakota Agricul- 
tural College. 

Farm building design and construction 
will be covered in the Monday afternoon 
session and discussions will be given on 
re-examination of rural waste disposal rec- 
ommendations, by George Amundson, con- 
sultant to Michigan Vitrified Tile Co.: on 
the development of a packaged poultry 
house, by M. L. Esmay, Michigan State 
University; on design of nailed and glued 
plywood gussets for lumber in rigid frames, 
by J. O. Curtis, University of Illinois; on 
stability of wood and steel pole foundations, 
by H. T. Hurst and J. P. H. Mason, Jr., 
Virginia Polytechnic Institute; and on de- 
velopment of a new steel farm building, by 
A. F. Nystrom, Inland Steel Products Co. ; 
on a new farm plan service, by H. J. Barre, 
consulting agricultural engineer; on the 
strength of rafter-to-pole joints for pole 
buildings as affected by type of fastener, 
number of fasteners, and method of installa- 
tion of fasteners, by J. N. Walker, Purdue 
University; and on an evaluation of truss 
design and sidewall anchorage, by H. T. 
Barr, Louisiana State University. 

Covering the theme, crop conditioning, 
the Tuesday morning session will feature 
papers on a new analysis of batch grain 
dryer performance, by G. L. Nelson, Okla- 
homa State University; on moisture effect 
on granular friction of small grain, by R. T. 
Lorenzen, Colorado State University; on 
potato storage, ventilation and air circula- 
tion systems, by R. S. Claycomb, consulting 
agricultural engineer; and on storing and 
feeding high moisture shelled corn from 
conventional silos, by E. L. Hansen, Univer- 
sity of Illinois. Also to be presented at this 
session on the topic “farm structures recruit- 
ment” will be a paper entitled “A Positive 
Approach to Effective Recruitment of Stu- 
dents in Farm Structures,” by F. B. Lanham, 
University of Illinois. In connection with 
the theme “farm fence construction” there 
will be also a discussion on tightening end 
and corner post brace wires, by P. G. Strom, 
American Steel and Wire Division; and on 
effect of temperature on tightness of fences, 
by J. D. Wilson, Oliver Corp., and J. S. 
Boyd, Michigan State University. 

The closing session of the Farm Struc- 
tures Division will be held jointly with the 
Electric Power and Processing Division. 
For details on the subjects to be discussed 
see the Electric Power and Processing Di- 
vision Wednesday morning program. 
Special Programs 
Details concerning the special programs 
for the Public Lands and Public Works 
group, the Extension Seminar, and the Stu- 
dent Members of ASAE will be carried in 
the June issue of AGRICULTURAL ENGI- 
NEERING. Copies of the 52nd Annual 
Meeting program, containing details of the 
special programs, are available by writing 
to ASAE, 420 Main St., St. Joseph, Mich. 
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: It’s economical to design with concrete 


Sound structural design demands a proper 
balance between cost and service life. Dura- 
bility often justifies a greater first cost. But 
in many cases, it’s achieved at no added cost 
by use of proper design principles. 


This is the second of a series of reports 
showing design techniques with concrete ap- 
plied to specific parts of a building. The para- 
graphs that follow tell how to design low-cost, 
durable concrete floors and paving. 


Floors and Paving -« - “to be without costs more” 


“‘A farmer pays for a paved feedlot 
whether he has it or not. And if he 
operates without one for many years, 
he may pay for it several times,”’ 
said a midwestern cattle feeder. In 
this case, as in many others, the low- 
cost solution—leaving the barnyard 
unpaved—is really the most costly 
in the long run. 

By following the design principles 
outlined below, engineers can achieve 
true low cost and at the same time 
assure a long-lasting paving job. 


Slab Thickness: The thickness to use 
depends on the magnitude and fre- 
quency of loads. Fig. 2 shows the slab 
thickness needed for various wheel 
loads. The wheel loads shown can be 
carried for an unlimited number of 
repetitions. Larger loads can be car- 
ried with less frequency. 


Jointing: Properly placed and con- 
structed joints relieve stresses in the 
paving and prevent formation of ir- 
regular cracks. Concrete should be 
placed in longitudinal strips about 
10 feet wide. Tongue and groove 
joints between strips transfer load 
from one to the other and prevent 
unequal displacement. Dummy 
grooves should be cut across the 
strips at 15- to 25-foot intervals. The 
grooves are made one-fourth the 
depth of the slab. Grooves may be 
cut in the fresh concrete or sawed 
soon after the concrete has set. A 
crack forms at the weakened plane, 
and the irregular faces of the crack 
transfer the load from one slab of 
concrete to the other. 

At the edge of the paving the 
absence of an adjacent slab reduces 
the load-carrying capacity. For that 
reason, edges where vehicles come 
onto the pavement should be thick- 
ened by 2 inches. Where concrete 
abuts a permanent structure, an ex- 
pansion joint is used to prevent stress 
buildup in the structure. 


Reinforcement: Reinforcing steel, 
when provided in an amount within 
the range of practical economy, does 
not increase the flexural strength of 
the paving. Where slabs are joined in 
a manner to control cracking, rein- 


forcement has no function. On farm 
Jobs, it is generally more economical 
to provide joints as described above 
and eliminate the reinforcement. If 
steel is used, its function is to hold 
together the fractured faces of slabs 
after cracks have formed. The 
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amount of steel for this purpose can 
be determined from the formula: 


9.37 tL 
Ag = fs 
Ag is the steel area per foot of 
width or length of slab 
L is the distance in feet between 
joints in the corresponding direction 
t is the concrete thickness in inches 


fs is the allowable working stress 
in the steel 


where 


Quality Concrete: Farm paving is 
exposed to wide variations in tem- 


PAVEMENT 
THICKNESS 


7 


Concrete thickness, in. 


eeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


perature and moisture. In addition, 
it is subject to severe abrasion and 
sometimes chemical attack. The 
concrete should contain approxi- 
mately 6 sacks of portland cement 
per cubic yard and should have a 
maximum water cement ratio of 6 
gallons of water per sack of cement. 
Air-entrained concrete is recom- 
mended. 

For more information on farm 
paving, write for the free booklet, 
**Pave Your Barnyard with Concrete.”’ 
Distributed only in the United States 
and Canada. 


PORTLAND CEMENT ASSOCIATION 
Dept. A5-1, 33 West Grand Ave., Chicago 10, Illinois 


A national organization to improve and extend the uses of concrete 
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Sherwood S. DeForest, former associate 
editor of the Successful Farming magazine, 
has accepted an appointment as a develop- 
ment representative for United States Steel 


Corp. In his new position he will be 
assigned to the agricultural extension sec- 
tion in charge of developments for new 
applications of steel products to improve 
farm efficiency. He is an agricultural engi- 
neering graduate of Iowa State College 
where he served as instructor while working 
on an M.S. degree. He has been a member 
of ASAE since 1944 and currently is chair- 
man of the Farm Structures Division. 


John H. Wessman has accepted a posi- 
tion as director of activities of the Midwest 
Feed Manufacturers’ Association, Kansas 
City, Mo., and its annual Feed Production 
School. In his new position he will con- 
duct seminars, coordinate committee work, 
act as liaison with other groups in the field, 
work with colleges on mutual problems in 
the manufacturing of feed and supervise 
various research projects. One of the asso- 
ciation's biggest activities is the annual Feed 


NECROLOGY 


Austin W. Zingg, chief, Watershed 
Technology Research Branch, ARS, USDA, 


Beltsville, Md., died in Fort Collins, Colo. 
on April 7. He was 
born in Winfield, 
Iowa, in 1906 and re- 
ceived a BS. degree 
in agricultural engi- 
neering from lowa 


State College in 1930. 
He pursued graduate 
studies intermittently 
at lowa State College, 
Colorado State Uni- 
versity, Kansas State 
College, University of 


Missouri, and received 

A. W. Zinog an M.S. degree from 
Kansas State College 

in 1952. He entered Federal service with 
USDA in 1934, beginning his career in 


soil and water conservation 
Bethany, Mo. For later 
lived in Columbia, Mo. ; 
Fort Collins, € 
D. C. area. 

He attained international 
the field of erosion control, being an au- 
thority on the mechanics and control of 
both wind and water erosion. Similarly, he 
was an authority in the field of agricultural 
hydrology and served with distinction in the 
organization and administration of water- 
shed research in ARS which was his assign- 
ment at the time of his death. He was a 
registered professional engineer in the state 
of Missouri and a member also of American 
Geophysical Union, American Society of 
Agronomy, Soil Science Society of America, 
Western Society Soil Science, Soil Conserva- 
tion Society of America, Sigma Xi, Gamma 
Sigma Delta, and Phi Kappa Phi. 

He is survived by his wife, Bernice, a 
son, Lawrence and a daughter, Virginia. 


research at 
assignments he 
Manhattan, Kans. ; 
olo., and in the Washington, 


reputation in 
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S. S. DeForest 


Production School, 
Hotel Continental, 
September 23-25. 


scheduled this year at 
Kansas City, Mo., 


L. F. Whitney has been appointed to the 
staff of the University of Massachusetts as 
assistant professor of agricultural engineer- 
ing. He received a BSAE degree from the 
University of Maine in 1949 and took a 
graduate assistantship at Michigan State 
University from where he received an M.S. 
degree in agricultural engineering in 1951. 
After graduation he took a position as 
design and development engineer with 
Ariens Co. of Brillion, Wis. Recently he 
had been employed as assistant chief engi- 
neer with Wirthmore Feeds Inc. 


Jack L. Sparks, formerly with the West- 
ern Division of Design and Construction, 
National Park Service at San Francisco, 
Calif., has accepted a two-year assignment 
in Haiti for the International Cooperation 

Administration, USOM. He will serve as 
technical advisor to the department of agri- 
culture on problems relating to water re- 
sources—irrigation, drainage and soil con- 
servation. 


Norman J. Kraeft, WGN and WGN- 
TV farm service director, was presented 
with a certificate of “honorable mention” 
April 22 for his entry in the first annual 
animal agriculture award for farm directors 
sponsored by the American Feed Manufac- 
turers Association. The certificate was pre- 
sented by officials of the association at their 
1959 annual convention in Chicago. 

Receiving one of the two “honorable men- 
tion’ certificates in the competition, he be- 
comes one of the three top farm directors in 
the nation recognized for their promotion 
of animal agriculture in the United States. 


Ralph W. Hansen, who was granted a 
Fulbright Fellowship for 1958-1959 to be 
visiting lecturer in agricultural engineering 
at the University of Helsinki, Finland, will 
return ‘to Colorado State University late in 
May. 


Joseph P. Collopy, formerly chief en- 
gineer, Collopy Electro-Soil Co., has opened 
a consulting engineering office in Fort Col- 
lins, Colo., with Thorwald H. Sackett. They 
are specializing in drainage, land develop- 
ment and problems pertaining to irrigation 
systems including cathodic protection 
against corrosion. 


W. J. Ridout, Jr. and Karl H. Gorham 
were recently advanced to new responsibil- 
ities in the organization of Electricity-on- 
the-Farm Magazine. Mr. Ridout, editorial 
director since 1956, has been named general 
manager of the publication. Mr. Gorham’s 
title and duties have been broadened from 
business manager to advertising and busi- 
ness manager. Jim Ridout, vice-president of 
ASAE, is an agricultural engineering grad- 
uate of Virginia Polytechnic Institute with 
20 years of well-rounded experience in farm 
electrification. He has been with the publi- 
cation since 1950, when he became its edi- 


J. H. Wessman 


L. F. Whitney 


tor. In his new position he will also con- 
tinue as editorial director. Karl Gorham has 
been connected with the business side of the 
publication since it started in 1927, and is 
credited with major contributions to its 
continued growth. In his new capacity he 
will be responsible for all advertising and 
circulation activities. 


George A. Crabb, Jr., has recently ac- 
cepted a USOM overseas assignment to 
Sudan where he will be connected with a 
program to assist in the establishing of a 
sound educational program in that country. 
He will serve in the capacity of an educa- 
tional advisor to the hydraulic and hydro- 
logic training program and will also assist 
with technical training in surveying and 
mapping. 


EVENTS CALENDAR 


May 18-20 — Fifth Annual Symposium on 
Instrumental Methods of Analysis, Sham- 
rock-Hilton Hotel, Houston, Texas. Ap- 
ply to Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa. 


May 25-28 — Design Engineering Confer- 
ence, Convention Hall, Philadelphia, Pa., 
sponsored by machine design division of 
ASME. Further information can be ob- 
tained from Banner & Greif, 369 Lexing- 
ton Ave., New York 17, N. Y. 


May 29- June 7, 1959 — RiLa arranged by 
Swedish Federation of County Agricul- 
tural Societies and billed to be the largest 
agricultural show to be held in Sweden 
since 1946. Its aim is to give presentation 
of Sweden's mechanized farming and 
high-quality livestock breeding, and also 
the country’s agriculture as an export- 
import industry. Further details may be 
obtained from The Swedish-International 
Press Bureau, Brunkebergstorg 14, Stock- 
holm, Sweden. 


May 31—June 5 — Annual Industrial Re- 
search Conference, Arden House, Colum- 
bia University Harriman Campus, New 
York. For information write M. F. Gar- 
vey, Dept. of Industrial and Management 
Engineering, School of Engineering, Dept. 
of Industrial and Management Engineer- 
ing, Columbia University, New York, N.Y. 


June 9-13—Second Inter American Food 
Congress, Carillon Hotel, Miami Beach, 
Fla. For more information write Inter 
American Food Institute, 1015 Metro- 
politan Bank Bldg., Miami, Fla. 


June 22-26 — American Society for Testing 
Materials and the American Society for 
Engineering Education Symposium on 
Education in Materials, Atlantic City, 
N. J. For details contact American So- 


ciety for Testing Materials, 1916 Race 
St., Philadelphia 3, Pa. 
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TEAR OUT AND PUNCH AS INDICATED FOR YOUR FILE 


O 


TEAR OUT AND PUNCH AS INDICATED FOR YOUR FLE 


BEARING 


One in a series of technical reports by Bower 


BRIEFINGS 


BEARING GEOMETRY 
MAKES OR BREAKS BEARING PERFORMANCE 


To develop high capacity and optimum 
performance in a tapered roller bearing, 
it is essential that roller alignment be 
accurate. Correct roller alignment, in 
turn, depends on a critical geometric 
relationship between the cone back-face 
rib, and the cone raceway. 


Perfection in this geometric relationship 
compels the rollers to align themselves 
perfectly with respect to the bearing 
geometry, and each roller shares equally 
in the work that is imposed. Figure 1 
diagrams the important elements in- 
volved. 


When this rib-to-raceway relationship 
is incorrect (because of either faulty 
bearing design or manufacturing inac- 
curacies), rollers experience misalign- 
ment and begin to skid and skew under 


CONE 
BACK-FACE 
RIB 


load. As engineers know, poor perform- 
ance and premature bearing failure are 
inevitable under these conditions. 


In the design and manufacture of Bower 
tapered roller bearings, Bower engineers 
take great care to generate and hold an 
exact face angle on the cone back-face 
rib. In practice, this means that Bower 
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BRG. FRONT FACE 


BRG. CONE 
GROUND 
ROLLER PATH 


GROUND RIB 
SURFACE 


“ GRINDING 
WHEEL 


bearings are designed for maximum life 
and optimum performance under any 
operating conditions. It means that 
Bower bearings retain accurate roller 
alignment under all speeds and loads up 
to the maximum for which the bearing 
is rated. 


It’s one thing to develop proper bearing 
design on paper, but quite another to 
carry it out consistently in manufacture. 
To this end, Bower engineers were instru- 
mental in the design and development 
of a unique centerless grinder on which 
Bower precision grinds each bearing’s 
cone raceway and rib-face simultan- 
eously. The results obtained from these 
machines invariably meet or surpass 


Bower’s exacting requirements and as- 
sure perfect roller alignment. 


Figures 2 and 3 are front and side views 
which illustrate Bower’s technique of 
centerless grinding rib-faces and cone 
raceways together. As a result, every 
component in a Bower bearing is per- 
fectly concentric about its rolling axis. 


THESE SURFACES 
GROUND 
SIMULTANEOUSLY 


THIS ANGLE MUST BE 
HELD EXACTLY FOR OPTIMUM 
PERFORMANCE 


x & & * 


When you require bearings, we suggest 
you consider the advantages of Bower 
bearings. Where product design calls for 
tapered or cylindrical roller bearings or 
journal roller assemblies, Bower can 
provide them ina full range of types and 
sizes. Bower engineers are always avail- 
able, should you desire assistance or 
advice on bearing applications. 


oe OWE = ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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Chicago Section 
The Chicago Section will meet May 13 at 
the Western Society of Engineers, 84 East 


Randolph St. A roast beef dinner will be 
served at 5:30. The showing of the new 
film, ‘Dynamic Careers Through Agricul- 
ture’’ will add interest to the program and 
will precede the panel discussion on the 
role of the Section in promoting interest in 
agricultural engineering as a career. Mem- 
bers of the panel will include representa- 
tives from the National Society, the local 
Section, a professional public relations firm, 
and a recent graduate in agricultural engi- 
neering. The program will conclude with 
a feature entitled “Operation Feedbunk.” 


Michigan and Ohio Sections 

New officers for the Michigan and Ohio 
Sections were announced at a joint meeting 
of the two sections April 10 and 11. They 
are as follows: Michigan Section — chair- 
man, H. C. Wolsey, chief engineer, Battle 
Creek Works, Oliver Corp.; vice-chairmen, 
J. H. Oliver, sales promotion manager, 
Aerovent Fan & Equipment, Lansing, H. M. 
Gitlin, research department, Tractor and 
Implement Division, Ford Motor Co., and 
W. A. Cutler, extension specialist in agri- 
cultural engineering, Michigan State Uni- 
versity, East Lansing; secretary-treasurer, 
J. S. Boyd, professor, agricultural engineer- 
ing, Michigan State University, East Lans- 
ing; nominating committee, E. H. Kidder, 
E. D. Anderson and K. L. Pfundstein. 
Ohio Section chairman, C. L. Hahn, 
agricultural engineer, Ohio Division of 
Water, Columbus; vice-chairman, H. J. 
Barre, consulting engineer, Mansfield, and 
secretary-treasurer, G. O. Schwab, professor, 
agricultural engineering, Ohio State Uni- 
versity, Columbus. 


Central Illinois Section 


The Spring Meeting of the Central IIli- 
nois Section was held at the Latzer Hall, 


University YMCA, Champaign, Ill., April 


New officers for the Michigan Section are: (Seated, left to right) J. S. 
Boyd, secretary-treasurer, and H. C. Wolsey, chairman; (standing, left 
to right) W. A. Cutler, J. H. Oliver and H. M. Gitlin, vice-chairmen 


288 


1, 1959, with an attendance at the dinner 
meeting of 64. Dr. E. G. McKibben, Direc- 
tor, AERD, ARS, USDA, and president of 
ASAE, who was the principal speaker, dis- 
cussed agriculture and agricultural engi- 
neers. Officers elected for the coming year 
are: chairman, A. R. Ayers, owner, Central 
Illinois Mfg. Co., Bement; vice-chairmen, 
K. E. Fuller, general manager, Fuller Seed 
Co., Lincoln, E. F. Randolph, field engineer, 
Caterpillar Tractor Co., Peoria, and J. H. 
McCavitt, irrigation engineer, Rainy Sprin- 
kler Sales, Peoria; secretary-treasurer, G. C. 
Shove, associate professor, agricultural en- 
gineering department, University of Illinois, 
Urbana; nominating committee, C. A. 
Kincaid, agricultural field engineer, Port- 
land Cement Association, Champaign, L. G. 
Reeser, sales manager, Mexican-Caribbean 
Division, Caterpillar Tractor Co., Peoria, 
and J. H. Thomas, rural sales director, Cen- 
tral Illinois Light Co., Peoria. 


Alabama Section 


The Alabama Section held a_ two-day 
meeting in Anniston, April 23-24 with en- 
gineering aspects of soil and water control 
as the central theme. 

Papers presented during the first day cov- 
ered topics on soil and water control. 

The Thursday morning session consisted 
of a tour of the Central Electric Tube Plant 
at Oxford. E. C. Easter, vice-president, re- 
tired, of Alabama Power Co., discussed 
opportunities for agricultural engineers at 
a luncheon meeting. Upon completion of 
his address, Mr. Easter’s many friends pre- 
sented him with a portrait of himself. This 
portrait is to be on permanent display in 
the agricultural engineering building, Ala- 
bama Polytechnic Institute, in recognition 
of Mr. Easter’s outstanding work and con- 
tributions to the field of agricultural en- 
gineering. 

“Inches from Starvation” was the title of 
the first paper presented by Kermit Tucker, 
manager of research farm, Alabama Flour 
Mills. C. C. Mullen, president, Rome Plow 
Co., discussed land clearing. Two papers 
on the overall aspects of the small water- 
shed program and design of small water- 
shed structural measures followed, by Julian 
Brown, executive secretary, State Soil Con- 
servation Committee, and Sam Richbourg, 
design engineer, Soil Conservation Service, 
respectively. 

On Friday, the design of a new transmis- 
sion developed by Ford Motor Co. for farm 
tractors which permits the tractor operator 
to change speeds with finger-tip control was 


ASAE MEETINGS CALENDAR 


May 13— CHICAGO SECTION, Western So- 
ciety of Engineers, 84 E. Randolph St., 
Chicago. 

JUNE 21-24—52ND ANNUAL MEETING, 
Cornell University, Ithaca, N. Y. 

September 1-3—NorTH ATLANTIC SEC- 
TION, University of Maryland, College 
Park, Md. 

October 14-17 — PaciFic NORTHWEST SEC- 
TION, Ephrata, Wash. 

October 22-23 — ALABAMA SECTION, Enter- 
prise, Ala. 

December 16-18 — WINTER MEETING, Pal- 
mer House, Chicago, III. 

Note: Information on the above meetings, in- 


cluding copies of programs, etc., will be sent 
on request to ASAE, St. Joseph, Mich. 


discussed by R. L. Erwin, manager of engi- 
neering administration and services depart- 
ment, Ford Motor Co.; T. L. Ingram, divi- 
sion rural service engineer with Alabama 
Power Co., discussed the use of heat pumps 
in poultry houses, and E. I. Hatch, execu- 
tive vice-president, Alabama Power Co., 
presented a history of the development of 
Coosa River and discussed the 10-year 
development plans now underway by Ala- 
bama Power Co. on the Coosa. Dale H. 
Arner, biologist, Soil Conservation Service, 
related wildlife conservation to soil and 
water conservation in his presentation, and 
F. A. Kummer, head, department of agri- 
cultural engineering, API, brought the 
group up to date on curriculum changes in 
the courses for undergraduates and also 
discussed the recently introduced doctoral 
program in agricultural engineering at API. 

The fall meeting of the Section was an- 
nounced for October 22-23, to be held in 
Enterprise. 


Florida Section 


A field trip, dinner program, technical 
program and business session were included 
in the Sixth Annual Meeting of the Florida 
Section. The meeting was held at West 


Palm Beach, April 16-18. Registration and 
a social hour opened the meeting, Thurs- 
day evening, April 16. 

A visit to the unique Everglades agricul- 
tural area occupied most of Friday, April 
17. It was preceded by a welcome by M. P. 

(Continued on page 290) 


New officers for the Alabama Section are: (left to right) J. T. Gaillard, 
secretary-treasurer; A. W. Cooper, out-going chairman; Neal McGough, 
new chairman; and T. E. Corley, vice-chairman 


AGRICULTURAL ENGINEERING * MAY * 1959 


iteha- oS. St 
Sais: ae ane Save +e ee 
an ae ae ee oS ee ee. a 
3 Be! eee oe. a eee me 
eo ag eee 
<) aaaee f OL ee 
ulate ee fe Fee 
a ‘SSS peewee wee 
alee ee ee PE Sk ee 
tee + ee ot Oe ee Se 
pee Hae — eee: ae Ss 
te ne 
ee iment 
Oa eer 
cope aan Seer ears 
(San E ROR hope! 
glee 2 ste ee es ae 
err hbe mea : yen ee cage 
Poe ch - ac eae 
ea WITH THE : ¥ # et Dal li SR as, “a 
aay ao ASAE ec meee neem od 
8 oben Xx ee o 
a hee NS aa 
Pent | : ¥/ “~; a Bit 2. 
ee. 4 iy 5S SESS RE SS Tyee 
ee eee ee Re aS 
fo: ae 
ea 4 A Aaa 
E ret x ake 
= 2 ‘ . aes 
fears ‘| A me || Like ooh 
Bi: <o Bec si ee te ren i 
Ch ae stoetied i 
Rea es 
aie o 
ee. iF 
Le Reale 
oe oa 
om et 
aS + ali nat, 
Bees: eel 
eae Ew 
4.5 exe 
it a at 
i aero en Mpa 
coe aa bey 
ih fe: 
fet ae a 
a ART = i 4 
Solas mt 
ieee ote 4) eeoue © 
5 ote ee Heyes 
Ran S . aa 
Be Ss ied Vier 
RSE a ‘sath 
ere ts Pe 
Se ee nat 
ee on a Po BB ERIE RTS ee: 
oe TE AE maa 
Weert iy 
ag aac ah 
Pt os Bes ia At 
Ee: i! 
ete NG sae 
Beige’! a 
ee ay ee | 
ae ao ae kd 
See . 
pie heal 
eae 
tint hs. ea ae 
eats a: 
Been. be ia 
As eres Peat 7 
Oh eon ¥stek § 
rea aes See” 
has ee ef 
pega. oe 
cod ea Yee, 
Ge aics Set x ee S| 
Sees 4 et 
es Sola ae wart 
TEAC saceel ee 
a : of 
ae e SG 
<p ie eed 
Se Tey, re 
aed ree 
fn oe 
sore Oe 
tT ee pa 
1 Ae nee 
1 ee ; 
ae ee 
eras ae 
RS Psd eke 
a is 
ee a 
iy ae 
6 a a Se 
eS. Lie eas 
ears eh hie 
Rien hea brs 6 
spe ace 2 hues? 
ik eo ie 
cele ae! 
eh Pane 
gtk ante Me 
oF ey 2 ll a Sothy 
poate KS ee 
i ee e 
oe ea ¢): 
fa ae zn 
ae he ay a ee 
Epa c ee 
vara. oe 
qe A he a ee OO A) ate 
Mister hy 1 li 
Bs Pere ei 
foe ‘ , se) 
oe ec ‘aol 
eerie ies ‘ gi. ie 
Peale ' ss of. 2 mh 
a ae 1 ~~. cS ans ae a |i = . te 
te anes J ‘S pemeked/ Bs lillies ae 4. 5 ’ ge . i 
ck ee +: wy ; , : : Leiteins, 2 eet 2a - ~ & iF 
cet a a 7 3 4 Na Bee ig > ys eh - < . Ke 
Pi eed 3 ~ s e 4 . . : ' ee e @y. im t ¥ = = 
2 io 7 ee? Fe. a onege eae a a le ae. ih - : 4 
oer _ ‘ i A) a | eh war 5 er a ~ a. a ‘ 
ee ey ete —_ : j =. ® a ort Ve iS , = co 4 a aa oi ~ 8 & aut: 
1 Ae ee BES aati Sie | He ~ 4 ; — Bp * 4 len t+ a 
ma Pome ie Ej eet ‘ ao: — ae a - Sz geet ihe " 7 See + ® 4 : : 
ces cae a presi 7 : be ~ oj a " Se eee > i 7 ee w -_ — ag 
pr erie. ‘ga peer a — aes Mi ‘ : wae” 92 o 
Shee ae, 3 Pee = eo See Be - oo es \ ee "ii a nN -’ Boe 
en Wee Pas) <td = Ye ae antes oe » , ; ; pe: 
Re Hiei Chats aa ERT og ae. = wee eh eee : ( hcg ' — ere 
Be ot alee we pete iG ae ( 4a ees ee mo - : x re ee ba 
aes “afeae: me fD See Pee Se ace f 3 es ge : .¥ 7 ¥ ws 
ii ed ee Pr Bee ee ee ey % > lee f Pt he 5 ‘ % 9 ¥ ‘ rite. 
ae ae ee a. ie € ee et oe ee : es E | pea ae 
oe oe OP eS Bie ss a, 2 aay. Ser he ae 12 ee a ae pee 
Bates tee See ea ree es ; i Ao d : = "we ar : 
oe ina ee ee Se = pac). (is ‘ A nae SNe e > is eS fei 15 
eS ee eae ao) = : ey eee ip Commie. Py .— we soe! ; 
eo Saas epitts ® Bi ee a ay ee i> eter 4 a 7 Te S ; Mee rae ny Fy 
fe ie ee Bee ee Sie a ee a tae re fe ve ee ~ ’ s : ies an it 
iis en - Bak i ha = . Oi emematat ta) 2 ghee! zy ig ’ Page aes Bg eee Uae & ' "7 . ~y ke , 
ee ae BB i eee cae | eae Sse 3 hee § Saare 2 Sea tea ie a | yt : aged are # 
OR at : enue eae &$ ties et rg i Be 7 ¥ ny eee ee ‘eae id FS " BS EA $ Eos ae ‘Aah 
he Ee See ~ Bs. 6 aren ie ewe pan os ae ee a j ¢ ; ao be 
ee lee pao. > ee a 3 Be * 5 ae ee ol Sm te ay j ee : Ses | ‘ | Baa So se 
Sate | a ake = — a) aS go: i) hae co See ce ~e, Ay By? : xe. Se ete ; 
oat ae ae 2) Be jf 7° ee epee aie us Pal os: ee: i " pe 
Shorts Serge is Dent nee 2 + "ghee ae in ee Bye oo @ Fe} ee —>~ ee B. |. paeaates - 
Rae Cre ah. Scat ek ae ay eg Berean li ae a ee q — ary eee i 
gel cd Aa oer a SN ‘ei — eae bia 5 i a3 7 a 7 ee con sae a he nae Sie 
eRe Gea iat. are, ae 5 tee le haa “SS oy eee es i 4 ° es eas eae . py te = tid 
BM AE ES ea ONE nace eee Woe Bee a 4 ; .% eee ones i Se a ae Be aaa he 
See Y eiovenoaes: -& 4 ee a s ' ees ee oe E ee 
als aeoe WY i ot q ee i ” : 3 fee et Pe Se ee phe ci 
at , Base ike ; = : a eh : 
ee bo 5 % | io Pee 
on ee ae me waa Boma ote an ee orem a 
See oe SEO eae a i P. 7 elena aati Meiers, ei ‘= 
ae SS - ae ia. £ f Beas eae : ant _ a 
Shee 2 a ee Gee. —— 4 
Si: So ee a = ig ta a i, wee 
5 Ae ¥e 
Celie | 
ae = ie 
ea os 
Ee Spiers Se ei 
yee eas Rees"? 
i tay eee ne 
oe be 
haha raha (RO emer a 
Meet oe ee ' age ante CE 0 Oia aaae ve 
Sees pha > ph eremine a - fi eae is 
wae Ee —e Ver age , a 
ar. Bee th Fe: 1 bala, id De | 
Sie, OER a . 
Pa) a ea BOR os Aes Bd, 
ae eh at i i oa ee 


—. “Sipe oe casts itnett ecaatantiot 


Smart move. “ choose.. y 


18 
ry 


Passenger cars, trucks, tractors, buses, com- 


" STEERING 


bines, cranes, earth movers, boats, fire 
engines, fork lifts, sweepers, scrapers, 
shovels; you name it... all rely on Ross 
for easy, safe, economical steering. Smart 


move, choose Ross for your steering needs. 


ROSS GEAR AND TOOL CO., INC. - LAFAYETTE, INDIANA 
Gemmer Division - Detroit | 
Steering manufacturers for original equipment since 1906 
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Agricultural Engineering 
on ASEE Program 


The Agricultural Engineering Division of 
the American Society for Engineering Edu- 
cation has scheduled a half-day session dur- 
ing the 67th Annual Meeting of the ASEE, 
to be held June 15-19 at the University of 
Pittsburgh. G. E. Spencer, ASAE represen- 
tative on the ASEE general council, will 
preside at a luncheon to be held at 12:00 
noon, Thursday, June 18. The program will 
begin at 2:00 p.m. with G. E. Pickard, 
University of Illinois, presiding. Addresses 
will include discussions on a course in land 
locomotion mechanics by E. T. Vincent, 
University of Michigan and the changing 
place of the laboratory in engineering edu- 
cation by D. R. Hunt, Iowa State College. 
To complete the program the gifted stu- 
dent will be the topic for discussion. Re- 
sponsibilities of the College will be covered 
by J. W. Cohen, director of Inter-university 
Committee on the Superior Student, Univer- 
sity of Colorado, and Industry's Use of Him 
will be discussed by E. H. Case, director of 
College and University Relations, Deere 
and Company. 

On Monday morning, June 15, the Agri- 
cultural Engineering Division will have a 
jointly sponsored meeting with the elec- 
trical, aeronautical, architectural, chemical, 
civil, industrial, mechanical and mineral en- 


. . . With ASAE Sections 


(Continued from page 288) 


Mounts, agricultural agent, Palm Beach 
County, and by an illustrated introduction 
to the Everglades, presented by W. T. For- 
see, Jr., chemist-in-charge, Everglades Ex- 
periment Station. 

The tour featured stops at Pumping Sta- 
tion number 5, a !ow-lift, 2,000,000-plus 
gpm diesel-powered water control installa- 
tion; mechanized field harvesting and pack- 
ing of sweet corn, radishes, and celery; 
sugar making operations of the U.S. Sugar 
Co., Clewiston, from field harvesting 
through primary refining; and a visit to the 
Everglades Experiment Station. Lunch was 
served in the machine shed and shop at the 
station. 

ASAE President E. G. McKibben was 
the featured speaker on the dinner program 
Friday evening. He addressed the section 
on “Challenges to Agricultural Engineers.” 
L. E. Oglesby of the International Har- 
vester Co. at Jacksonville, was toastmaster. 
R. A. Palmer, assistant secretary and treas- 
urer of ASAE, represented ASAE head- 
quarters. 

A technical program Saturday morning 
offered variety in four 20-minute presenta- 
tions. They were: “Agricultural Engineer- 
ing in Florida,’ by D. T. Kinard, head of 
the agricultural engineering department, 
University of Florida; ‘Florida's Agricul- 
ture and Some Related Agricultural Engi- 
neering Problems,’ by Thomas J. Hughes, 
agricultural news editor, Florida Grower 
and Rancher; “Low-Cost Plastic Liners for 
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gineering divisions on the general subject of 
teaching electrical engineering science courses 
for non-electrical students. Also, Wednes- 
day is to be given over completely to tours 
of the Pittsburgh area arranged by the local 
arrangements group. The program was de- 
veloped by F. B. Lanham, chairman of the 
Agricultural Engineering Division of ASEE. 


AE Day at Kansas 

An Agricultural Engineering Day and 
open house will be held at Kansas State 
University May 16 for the purpose of in- 
specting the new agricultural engineering 
facilities. The morning program will be 
preceded by a display and demonstration in 
the new agricultural engineering wing and 
a tractor pulling contest in the agricultural 
engineering court. G. H. Larson, head, 
agricultural engineering department, Kansas 
State University, will preside at the pro- 
gram which will feature addresses by G. H. 
Beck, director of the Kansas Agricultural 
Experiment Station and E. L. Barger of 
Massey-Ferguson Co. The unveiling of a 
portrait of Professor F. C. Fenton will con- 
clude the morning session. 

Demonstrations to be held in the after- 
noon in the agricultural engineering court 
will include a radio-controlled electronic 
tractor guidance system; a gasoline, diesel, 
and liquefied-petroleum tractor fuel contest, 
and a tractor upset safety demonstration. 


New SAAE and VA Officers 


The Annual Meeting of the Southern 
Association of Agricultural Engineering 
and Vocational Agriculture was held April 
22 and 23 at the Atlantan Hotel, Atlanta, 
Ga. The new officers have been announced 
as follows: president, T. G. Walters, state 
supervisor of vocational agriculture, Ga.; 
vice-president, A. W. Snell, head, agricul- 
tural engineering department, Clemson Agri- 


Mole Drains,” by Luther C. Hammond, 
associate professor of soils, University of 
Florida; and ‘Mechanical Harvesting of 
Citrus,” by Fred Laswell, inventor and 
cartoonist. 

Nominated and elected to fill section 
offices for the ensuing year were: D. E. 
Adams, chairman; S. E. Dowling, H. C. 
Nelson, and R. E. Hellwig, vice-chairmen; 
E. S. Holmes, secretary; and W. H. Parady, 
treasurer. 

Officers for the 1958-59 year, who ar- 
ranged and handled the meeting, were D. S. 
Harrison, chairman; D. E. Adams, M. H. 
Byrom, and R. E. Choate, vice-chairmen; 
H. C. Nelson, treasurer; and S. E. Dowling, 
secretary. Other South Florida members 
who served as hosts for the meeting and 
field trip are U. S. Allison, D. H. Bell, 
B. C. Beville, W. L. Brantley, H. Q. Day, 
U. S. Felsing, P. J. Jutras, S. N. Knight, 
1. T. Pickett, J. W. Randolph, B. F. San- 
ford, Jr., J. C. Stephens, A. C. Stevens, 
C. D. Susman, H. Weaver, G. H. Wedg- 
worth and H. D. Whittemore. 


Oklahoma Section 


The Oklahoma Section will hold its an- 
nual spring meeting in Oklahoma City on 
May 25 and 26, concurrently with a state- 
wide meeting of the Oklahoma Conserva- 
tion Contractors. 

Presiding at the Monday morning session 
will be C. V. Phagan, ext. engr., Oklahoma 
State University. W. T. Burtschi, state 
cons. engr., SCS, will discuss specifications 
of land treatment practices in Oklahoma. 
Other topics to be presented are: ‘Telling 
Your Story,’ “Oklahoma Association of 


cultural College, South Carolina; secretary, 
G. G. Powell, farm mechanics technician, 
Mississippi State Office of Education, and 
fiscal officer, C. C. Scarborough, head teach- 
er trainer, North Carolina State College. 


AE Students Vie for 
Engineering Award 


Two Colorado State University agricul- 
tural engineering students, Andrew M. 
Brown and Vincent V. Salomonson, were 
named among the three finalists for the 
CSU Honor Engineer award, a silver medal, 
the highest honor bestowed a senior engi- 
neering student. Andrew Brown is editor 
of “The Slide Rule,” CSU engineering pub- 
lication; president of the Colorado Student 
Branch of ASAE; member of Sigma Tau, 
engineering honor society; Pi Delta Epsilon, 
journalism honor society; Phi Delta Theta, 
social fraternity; and engineering legisla- 
ture. Vincent Salomonson recently received 
top award for a paper presented at a meet- 
ing of the Rocky Mountain Section of 
ASAE in Logan, Utah, and is affiliated with 
Sigma Tau, engineering honor society; 
Kappa Mu Epsilon, mathematics honor so- 
ciety; Arnold Air Society; Omicron Delta 
Kappa, men’s leadership society, and A 
Cappella Choir. Winner will be selected at 
Engineers’ banquet May 22. 


CORRECTION 


Attention has been called to the omission 
of two co-authors of a book in the Wiley 
Ferguson Foundation Agricultural Engineer- 
ing Series mentioned in a tribute to Harold 
E. Pinches on page 178 of the April issue 
of AGRICULTURAL ENGINEERING. In addi- 
tion to Truman E. Hienton as author of the 
book, ‘Electricity in Agricultural Engineer- 
ing,” Dennis E. Wiant and Oral A. Brown 
should have been listed as co-authors. 


Soil Conservation Districts—Their Program 
and Why You Should Know,” and “A Re- 
view of the Agricultural Conservation Pro- 
gram in Oklahoma.” Presiding at the 
Monday afternoon session will be D. W. 
Turnbull, district rep., Caterpillar Tractor 
Co. This session will include discussions 
on a complete conservation plan for farms 
and ranches in Oklahoma; on construction 
of detention dams; and on planning for a 
profit by knowing your costs. 

E. W. Schroeder, head of agricultural 
engineering, Oklahoma State University, 
will preside at the Tuesday morning session, 
at which time F. V. Van Allen, Interna- 
tional Harvester Co., will speak on bidding 
watershed earthmoving jobs. A representa- 
tive of the Kansas Conservation Contractors 
organization will lead a discussion, and an 
open session for consideration of forming a 
state organization will conclude the two-day 
meeting. 


Washington, D.C. Section 


The Washington, D.C. Section met May 
8 at the South Building, USDA, to see a 
film of the “Mackinac Bridge Diary,” by 
U.S. Steel, American Bridge Division. The 
film presented an interesting story of how 
a suspension bridge is built and covered 
many highlights of the historical events 
preceding the erection of the bridge linking 
Michigan’s two peninsulas. 

The next meeting of the Section is sched- 
uled for June 12 at Beltsville. Details may 
be obtained by writing to ASAE, 420 Main 
St., St. Joseph, Mich. 


AGRICULTI'RAL ENGINEERING * MAY * 1959 


e Si : 7 | ne 
Fey as ery ee ee 
ea bi. Se Ge IR gs e- 
kh "= ae 
Oe Pes - : . oA ol 
Nag dee pcp hip RR ie aS lg 4 
Sn ae os a | ae 
Ai Ate St Pein soe ae 
a - . Paci SSS Se Sa 
gs ty a cate eis 
Cas: + es ie me |, 
Oe Toes sere 
. Taal ae 
“a wae 
ey Sa” Be 
ie a 4 
oS rn ae hin, Le " 
5 Pn aati eae eee ' 
he AN “| 
ees a” Baik eis at? z Pe Bite, BS 1 Y PS . i 
7 ‘ as 7 RES ee ye amt gf 
a °C , Va bss 4 AE es pana 
ee , . rye eri 
— _* Ty : 4 au 
anc tial =n 44 . i: : 
heal naan a = Cts 
bree 3 fo : 
ieee E Ss SECTION ‘eed 
AA ees ae 9 acl 4 
Marthe Oe XX Wi cb 
ee fe arse 
Ty Ga i ” 
7 ae ee > ey 
ae . BEE PSS 
oat hae 4 
ph et me ~ ‘ 
— rae | 
a akg 
: ee 
Claas . 
ae 
eae Z 
Re c 
ae 
fae ce : 
ee) ‘hae : 
fy ate a Lg ‘ 
Aer eo : 
2 ae | 
pe 3 ae Oak F 
Se aon eS 
oy Ee ws 
a ti pices y 
Pars oo: | 
Pel Sa 
Se Se ‘ 
Sa ae 
ireskwaee:. 
2 te | 
. ’ pee 4 
et | 
Co 2 
ae ae : 
, E | ge 
Oe : 
<a ea 
tomes bis =? ‘ 
ee é 
Be eee . 
ne i | 
Ps ea yee) | 
Sr 2g 
am eee 
Nie. ve 
Rae ae | 
ty ee : 
Sf EG : 
YA Fp : 
ee 
Hae = a | 
ae Sine ; 
CS Ape : 
ee : 
Caan eee: : 
ae are tt Po ‘ 
fi eae cae 
a eee 
oer ea 
fee el ‘ 
Lew poe ; 
eee | 
<7 iar ces 
: a ET TE STAT TE me 
MIS 72 ae : 
Bea — : 
. aa 
a N,Q, v0 
ee 
A ‘ey 
hae ‘ 
cee ‘ 
Prec geet ey 
; ah) Soe 2 
Ts i é 
PS aa 2 
Bae Ne 
Cay ie 
: ; : SON 
pete ts, | 
Bata y: 3 
aout et . 
bicigeen fecal 
pe aed, Cena 
Fi ae : 
ase 
aes Be ih bce 
Paes 
fi ee ae 
PU ety or ; 
ST a : 
: . wre 
4 re 
rita heer ‘ 
PY og a : 
ickon bo 
ee NS aka! | a 
an Ga 
:. cae 
Beer eae 
eee: | 
cS oe 
pd ie es : 
eae Petes: 
ie Nh 3 
Ry ees ‘ 
yy oe) Seams 
hoa } 
= ee a Gog: 
: rv sane 
oP ie aa 
ab aie ; 
Be 
ie pe: ae 
ie Seer 
et te? an : 
Mays cr eer ‘ 
aE enon 
2S aS 
Aig’ eee 
es AN | 
Re. seem : 
0 rs Se 
ier ecneaee ie | 
. ae Lage = 
ae faeeel 4 
BE ie ane ; 
a a 
ett” i 
Si a ee | 
esto. Seen 
‘ Oe eee : 
aS 000 aie : 
oo ae | 
ea eee ‘ 
YS ene 
he: mS ae, : 
so). leprae ies = ‘ 
meta ie ee Fokeneey oe? ee eee | | 
fr Ie ie ee Took ae Beis Sy ——— 
i ae er eae, Sa ei juggs alae me 
Ten etamee te ee te ee : 
Lae nT >. Be ae “peers eS ae a ‘ , : 
Leia? a Sp | ae ere — : 
as” ER ee Re fe hs st : 
pe EI Fa ieee eee _ ‘ 
: : » he 
mene, eg aie & 
Best Oa ce [ict cal a ia at 
Sea ra ey, oe 
er a un i cee ae 


ie ee 


Hit! “ 
PEgeed RE 


Mite 
Lister? 
i’ paren 


AGRICULTURAL 
BELTS 
SOLVE 
EQUIPMENT 
DRIVE 
PROBLEMS 


Sie 


} 


es a 
al at 
iia 


j 


a 
a vit 
Be 


| 


| 


an 
real 


: 


val 


nase 


LY. 


‘yam 


' 
. 
: 


On all types of power applications —for every performance requirement — R/M 
Agricultural Belts have won the confidence of farm machine and equipment manu- 
facturers. For example, by using R/M’s patented Poly-V* Drive on the grain- 
dryer shown above, Behlen Manufacturing Company was able to eliminate the 
gear reducer formerly required with a V-belt drive to reduce blower speed. 
Results? A far less expensive power drive installation, longer belt life 
substantial reduction of vibration on the blower. 


On harvesting machines and similar farm equipment drives, engineered features 
of strength, flexibility and long life built into Manhattan Agricultural V-Belts 
and Condor Whipcord Endless Belts also assure the day in, day out drive depend- 
ability that really pays off on the job! Manhattan belting engineers draw on more 
than 60 years of rubber technology and experience to help you make your farm 
equipment drive as trouble-free as possible. 


Let Raybestos-Manhattan work with you to solve your power transmission drive 
problems . . . and show you how R/M Agricultural Belts add “More Use per 
Dollar” to the equipment you manufacture. 


*Poly-V is a registered Raybestos-Manhattan trademark. Patented. 
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ENGINEERED FOR FARM 
EQUIPMENT DRIVES 


@ R/M AGRICULTURAL 
V-BELTS 
Write for Bulletin 6868 


® CONDOR WHIPCORD 
ENDLESS BELTS 
Write for Bulletin 6869 


®@ R/M POLY-V® DRIVE 


Write for Bulletin M141 


“More Use Per Dollar” 


RM-901 


BELTS * HOSE * ROLL COVERINGS * TANK LININGS * INDUSTRIAL RUBBER SPECIALTIES 
MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN 


INC. 9 


Other R/M products: Abrasive and Diamond Wheels @ Brake Blocks and Linings Clutch Facings ® Asbestos Textiles © Mechanical 
Packings @ Engineered Plastics ¢ Sintered Metal Products © Industrial Adhesives ¢ Laundry Pads and Covers © Bowling Balls 
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Literature listed below may be obtained 
by writing the manufacturer. 


Synchronous Generators and Motors 

General Electric Co., Schenectady 5, N.Y. 
— Two 4-page bulletins describe design fea- 
tures, construction and applications of high- 
speed motors for commercial and industrial 
use and high-speed synchronous generators 
for use in airports, construction projects, 
factories, radio stations, lumber camps, util- 
ities and other industrial, commercial and 
military applications. Both folders are illus- 
trated showing manufacturing techniques 
and typical installations. 


Single or Three Phase Motor 

System Analyzer Corp., Nokomis, Ill. — 
A 4-page folder, Bulletin 189, which re- 
views data on the company’s Power Twin- 
Universal motor which operates as a single, 
two, or three-phase motor. The bulletin de- 
tails typical applications and operating com- 
parisons. 


Screen Area Requirements 


Overstrom & Sons, Inc., 2213 W. Mis- 
sion Rd., Alhambra, Calif. — An 8-page 
folder which features a new method of esti- 
mating screen area requirements. The 
method is described in seven steps, supple- 
mented with appropriate charts. A sample 
problem and solution is also included. 
Other pages in the folder describe various 
types of the company’s equipment, construc- 
tion and operating features, and applications. 


First Line f HEAVY-DUTY 
VERTICAL=-SHAFT 
ENGINES 


The Need: During the past few years, vertical-shaft engines have 
become a part and parcel of “competitive footballing” in the rotary 
power-mower field. Because so many of these mowers have been offered 
at “bargain basement” prices, the quality of the power components had 
to suffer . . . to the eventual misfortune of the user-customer. 


The Remedy: To meet the demand among discriminating original 
equipment manufacturers for TOP-QUALITY engines to match their 
machines, “‘Wisconsin” has developed and now presents the Industry’s 
first line of truly HEAVY-DUTY, quality-built vertical-shaft power 
units, in a highly selective power range. Available in three sizes, rated 
from 2.5 to 9.2 hp. in a 1600- to 3600-rpm range, these rugged, low- 
silhouette engines have been designed to meet a broad diversity of 
applications, delivering higher power and service potential. 


: All traditional 
N Wisconsin heavy-duty 
’ features are incor- 
porated in the design 
and construction of 
| these new engines. If 


y j you are looking for 

" q this type of power unit, 
HOW CAN let Wisconsin engi- 
USE NT ? 
r >. 


be é 


neers help you adapt 
these engines to your 
equipment. For a 
quick briefing on the 
WISCONSIN Vertical- 
Shaft Engine line, 
write for bulletin 
S-245. 


=2=)WISCONSIN MOTOR CORPORATION 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 


Silo System and Auger Cattle Feeder 


James Mfg. Co., Fort Atkinson, Wis. 
—An 8-page illustrated booklet describing 
the company’s Big Jim silo system. Charts 
are included which compare the relative 
features of strip grazing, green chop, and 
feed storage and the amount of milk pro- 
duced per acre. Storage-feeding charts also 
compare silo capacities to the number of 
tons fed per cow per 360 feeding days. A 
second, 4-page folder gives information on 
the company’s adjustable ‘feed flow” auger 
feeder. Photos and diagrams illustrate use 
and application. 


Dry-Type Air Cleaner Change-Over 
Caterpillar Tractor Co., Peoria, Ill.—A 
2-page reference describing air cleaners 
available for Caterpillar-built machines orig- 
inally equipped with oil bath units. Change- 
over group numbers for the machines are 
enumerated by Serial Number classification, 
along with element service group numbers. 


Soil and Water Conservation for 
Farmers and Contractors 


Allis-Chalmers Mfg. Co., Tractor Group, 
Milwaukee 1, Wis. — Booklet No. TL-2044 
explains land treatment practices to increase 
farm income and save soil and water. The 
contents describe the various conservation 
programs and practices now in operation. 
The layout of this literature piece, utilizing 
pertinent photographs and sketches, con- 
tributes to easy reading and understanding. 
It will be of great assistance to those who 
have questions about the work available in 
soil and water conservation and/or about 
the government programs prompting in- 
creased activity. 


Engine Power Consultants 


Engine Division, Caterpillar Tractor Co., 
Peoria, Ill. — Booklet 20186 describes the 
work of men who act as power consultants 
on the installation and application of diesel 
power. It gives case histories of their work 
and on-the-job reports of typical diesel in- 
stallations where engine owners were 
helped to cut costs and increase production. 


Big Push in Watershed Work 


Allis-Chalmers Manufacturing Co., Con- 
struction Machinery Division, Milwaukee, 
Wis. — The March-April 1959 issue of the 
“Reporter,” external house organ of the 
division, discusses soil and water conserva- 
tion and its significance, particularly to 
earthmoving contractors. Included is a 
table of statistics on watershed projects and 
one on the status of watershed applications. 


Micro Probe Literature List 


Instruments Division, Philips Electronics, 
Inc., 750 S. Fulton Ave., Mount Vernon, 
N. Y.— The tabulation of published papers 
includes 73 articles which have appeared in 
domestic and foreign publications. Bibli- 
ography gives the name of _ publication, 
volume number, page numbers and year of 
publication. 


Sprockets and Flexible Couplings 

Acme Chain Corp., Holyoke, Mass.— A 
new illustrated catalog (100B) describing 
the company’s “Grip-Master” stock sprock- 
ets and flexible couplings for roller chains, 
including full dimensions, revised prices, 
mounting and dismounting instructions, and 
other engineering data. 


Self-Propelled Combines 


The Oliver Corp., 400 W. Madison St., 
Chicago 6, Ill.—A 12-page, 2-color folder 
gives detailed descriptions and _ specifica- 
tions for models 35 and 40 self-propelled 
combines for grain, beans, seeds and corn. 
Photographs and drawings illustrate the 
entire working parts of these self-propelled 
models. 
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Destruction testing... 
key to the long life 


BUILT INTO 
ALLIS-CHALMERS 
TRACTORS 


Allis-Chalmers tractor components are 
subjected to exhaustive destruction tests 
before they receive final approval. 

Pictured here, for example, is a giant 
“tuning fork,’ especially developed by 
Allis-Chalmers laboratory technicians. 
Held between its huge “tines” is a 
truck wheel for a crawler tractor, which 
must absorb up to 2,000 vibrations per 
second . . . around the clock, for days 
on end. 

Failures due to metal fatigue, which 
might not develop for years in actual 
field service, are thus quickly revealed, 
enabling metallurgists and engineers to 
make changes in materials or design that 
will increase toughness and assure longer : 
life. q 

This pre-determination of quality and : 
performance in vital components is typ- ' 
ical of the research that goes on endlessly 
in Allis-Chalmers engineering labora- 
tories and proving grounds. It’s the 
kind of insurance that farmers are en- | f 

Fy 


Be A RE 


Rye 8 
bs 
komen 


titled to...and get...when they buy 
Allis-Chalmers farm equipment! 


Peas 
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ALLIS-CHALMERS, FARM EQUIPMENT DIVISION, NM ¥ 
MILWAUKEE 1, WISCONSIN § ) 


ye" 
i 


CEE cal aes ae ne ae NE “Nn 


hehe 
{11S-CHALMER 


’ re) 


A 


Electronically produced vibrations . . . up to 
2,000 per second . . . pre-determine the 
service life of a truck wheel held between the 
“tines’’ of a giant ‘‘tuning fork.” 


No other assemblies are required to absorb the 
excessive punishment imposed upon the tracks 
of a crawler tractor in normal service. Destruc- 
tion testing assures Allis-Chalmers owners of 
unequaled track performance and long life. 


Market trends and farm events of nation- AC 
wide interest are brought to farms every ALLI = HALME! be i 
Saturday on the National Farm and \ | 


ALLS ChALAERS 
Home Hour over local NBC _ outlets. 
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Now Auto-Lite offers a completely new dis- 


NEW COST REDUCTION SERVICE tributor design. Ignition engineered for 4-, 6- 


and 8-cylinder automotive and industrial 

FOR MANUFACTURER CUSTOMERS applications, this new, low friction governor sate 
distributor is extremely rugged and depend- BG 
Programs that include design, engineering, methods, able. Here, for example, are just six of the 
automation and manufacturing are all contributing to the many advantages of this new distributor: 
important new cost reduction service of the Electrical . vs . 

Products Group of Auto-Lite. Included are greatly ex- 1. Weight savings of approximately 40% 
panded research and engineering activity, facilities for over most other designs 


field training and servicing and District Managers pre- 2. Non-corrodible distributor bow! that is 
pared to assist customers and prospects in their drive : 


for lower costs salt spray resistant and unaffected by a 
° marine and tropical environment 


3. Low hysteresis governor advance design 
for high accuracy of calibration of speed 
versus spark advance 


4. Glass-filled high temperature resin base 
molded around a powdered iron bearing 
RELAYS AND 
SWITCHES VOLTAGE CIRCUIT pedestal 
TRACTION AND REGULATORS BREAKERS 
PUMP MOTORS 5 


HEAVY DUTY 
STARTING 
MOTORS 


Long life lubricated sintered iron cam at 
element and weight element 


6. Lubricant capacity six to eight times that 
of conventional oilers means long life 
lubrication for the distributor bearings 

This unit is available in either vacuum or 
CENTRIFUGAL IGNITION FRACTIONAL 


GOVERNORS COILS HORSEPOWER 


RSEPOW non-vacuum types and with a variety of pre- 


DISTRIBUTORS cisely engineered seals to prevent penetration 
of dust, water, or oil. 


ELECTRICAL PRODUCTS 
# GROUP 
_ THE ELECTRIC AUTO-LITE COMPANY, TOLEDO 1, OHIO 
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AUTO-LITE ENGINEERS 
ASSIST CUSTOMERS 
IN THEIR DRIVE FOR 
PROVEN QUALITY 
AND LOWER COSTS 


Design engineers, purchasing agents and 
cost-conscious management men in all 
areas have been quick to take advan- 
tage of the new Cost Reduction Pro- 
gram announced by Auto-Lite’s Elec- 
trical Products Group. 


In recent months Auto-Lite Electrical 
Products Group engineers have traveled 
thousands of miles to assist customers in 
their new product development 
programs. 


Typical example of new service 


Typical of this service was the recent 
flight of Syracuse Division Chief Engi- 
neer Art Kaiser to a customer’s head- 
quarters in order to confer with engi- 
neers working on 1960 models. All it 
took was this customer’s “YES, we 
would appreciate having one of your 
engineers take a look at this” and 24 
hours later Mr. Kaiser was on hand to 
add his experience to this customer’s 
engineering staff. 


How you can take advantage of this Service 


As a part of the new Auto-Lite Cost 
Reduction Service, the Electrical Prod- 
ucts Group District Managers are at 
your service. They can tell you how 
Auto-Lite can make available to you 
the skills and know-how of its 19 engi- 
neering and research laboratories, its 
manufacturing facilities, and its nation- 
wide service organization. They can 
help you with your cost reduction and 
product improvement programs. 


| THE ELECTRIC AUTO-LITE COMPANY 
: ELECTRICAL PRODUCTS GROUP + TOLEDO 1, OHIO | 
| Please send me further information on... | 
l 0 Distributors (0 FHP DC Motors | 
| Pump & Traction Ci Generators | 
Motors C0 Starting Motors | 
| C Relays, Solenoids, O Voltage Regulators | 
| — Governor Switches ( Oil Filled Coils 
| 
| Name = | 
1 
Company Bes Position | 
| Address __ dans _ | 
| City & State a= | 
er | 
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All-Plastic Spray Pump 


John Bean Division of Food Machinery 
& Chemical Corp., Lansing, Mich., has de- 
veloped an all-plastic centrifugal spray 
pump for use in its 10-gal capacity mobile 
sprayer for insecticides, liquid fertilizers, 
and similar agricultural sprays. Powered 
by a 2\4-hp gasoline engine, the pump can 
deliver flows of up to 3 gpm at 60 psi. The 
pump, constructed principally from molded 
polyester parts, is simple in operation. The 
impeller, which is coupled directly to the 
output shaft of the engine, is the only mov- 
ing part. Major parts of the pump include 


a 6¥-in. diameter 6-vane impeller, a two- 
piece housing (consisting of the impeller 
base and the volute), and the intake tube 
and are molded from a glass-reinforced low- 
pressure polyester molding compound. 
Structural details, such as flanges, rims, 
bosses and bolt holes are molded in. Self- 
priming is accomplished by mounting a 1'- 
in. diameter propeller at the lower end of 
the vertical rod which holds the impeller to 
the drive shaft. Rotation of the propeller 
forces the liquid up the intake tube and 
into the impeller as the engine starts. 


Fitting Joins Plastic to 
Cast Iron Sewer Pipe 


Carlon Products Corp., Aurora, Ohio, has 
introduced a new fitting which enables 
plumbers to join plastic sewer and drain 
pipe with cast iron pipe by means of 
molten lead joints. The new fitting is easily 
solvent welded to the plastic pipe. Normal 


procedure for making a hot lead joint is 
then followed to obtain a permanent connec- 
tion with the cast iron. The metal pipe is 
inserted in the fitting, packed in with oakum 
and then wrapped with an asbestos rope 
The asbestos is firmly clamped in place and 
the hot lead poured. Final tamping of the 
lead reportedly provides a tight seal. 


New Method for Plant Protection 


Plastics Division, Visking, Co., Divi- 
sion of Union Carbide Corp., Fruit Ridge 
Ave. & Ft. Harrison Rd., Terre Haute, Ind., 
has announced a new method for covering 
plants with polyethylene film spread over 
wire hoops along the crop rows. The 
rolls of film are dispensed from an ingen- 
ious handmade cart by hand or by tractor. 
The manufacturer reports that the method, 
first attempted on large crops of tomatoes 
and squash in 1958 resulted in costs of 


about 4 cents per plant. The film is unrolled 
over long rows of grape wire hoops arched 
over the plants, and held in place with dirt 
on either side and at the ends of the 
rows. Ventilation can be provided by drill- 
ing holes on both sides and in the center 
of the wound-up rolls, through all thick- 
nesses. When unrolled, the openings form 
a regular pattern and admit a small amount 
of rain water to supplement the moisture 
that condenses inside the plastic covering. 


Packaged Planetary Transmission 


Fairbanks, Morse & Co., Magneto Divi- 
sion, Beloit, Wis. has announced a new 
packaged drive designed to provide auto- 
matic starting in either forward or reverse 
without gear shifting. The 37% by 4%46-in. 
combination clutch and forward-reverse 
transmission is available for mounting di- 
rectly to the crankshaft extensions of 1'% 
to 7-hp gasoline engines. 

In operation forward drive is engaged 
automatically at a pre-determined engine 
speed by a built-in centrifugal clutch. As 


operating speed is reached, centrifugal force 
overcomes resistance of two retainer springs, 
allowing the shoes to contact the clutch 
drum. Resultant drag causes special cam- 
shaped shoe-mounting brackets to climb the 
clutch drive pins. This engages the shoes 
tightly against the drum and _ increases 
torque. Speed at which the clutch engages 
and releases can be controlled simply by 
changing two retainer springs. 

To reverse the drive, engine speed ts 
slowed to the point where the centrifugal 
clutch disengages. Mechanical braking pres- 
sure is then applied to the brake drum 
assembly. As the transmission stops, the 
crankshaft continues to drive the sun gear, 
reversing the direction of the ring gear 
(and clutch drum assembly with V-belt 
sheave) through the intermediate pinions 
To return to forward rotation, the mechan- 
ical brake is released and the engine accel- 
erated to the clutch engagement speed 

(Continued on page 296) 
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. . » New Products 
(Continued from page 295) 


New Roofing Products 


Aluminum Company of America, 771 
Alcoa Bldg., Pittsburgh 19, Pa., has intro- 
duced two new aluminum roofing products 
named Rib and 4-V and designed for 
strength and attractive appearance. The Rib 


Concrete Drilling Tool 


Bill Jack Scientific Instrument Co., Solana 
Beach, Calif., has announced a new drilling 
tool designed to provide one-inch-a-minute — | 
speeds in drilling holes in concrete. The | 


pounding action of the tool operates at the 
rate of 4,000 to 7,000 impulses a minute 
while the drill bit revolves at 650 to 1200 
rpm. The manufacturer reports that the 
new tool combines rock-shattering action 
of a star drill and mallet with the usual 
drill’s rotary action. The portable tool is 
designed to drill holes from % to 4 in. in i 
diameter, weighs 30lb, and operates on | 
115-volt household current or from a small 
portable 1.5 KW gasoline generator, either 
a-c or d-c current. 


Oil or Dry 
Multiple Disc 


RM CLUTCHES 
Provide a Wide Range of 


Driven Member Assemblies 


ROCKFORD R-M CLUTCH driven member assemblies can be 
furnished in several different types—to meet the specific opera- 
tion needs of the machines in which they are to be used. A 
cushion type plate is available, as well as the plain type. Facings 
can be had for dry operation, or in oil. All plates can be 
furnished with or without the dampener feature. May be ar- 
ranged with flat cover for use with counterbored flywheel or 
with cupped cover for use with flat flywheel. Let ROCKFORD 


CLUTCH engineers help you specify the clutch that meets your 
particular needs exactly. 


ma SEND FOR THIS HANDY BULLETIN 
Bc. dimensions, capacity tables and complete 
== specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 
1325 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 


Heavy Duty 
Over Center 


Power 


Speed 


sheet features trapezoidal corrugations and 
a diamond embossed finish and is available 
in lengths up to 16ft. It has a width of 
50.75 in., providing 48 in. of coverage. It 
is also available, upon special inquiry, in 
longer lengths. 

The new 4-V roofing, designed primarily 
for rural applications, Sonnet two V-crimps 
on each edge, with six corrugations between 
the V’s. It is stucco embossed, and pro- 
vides 24 in. of coverage. It is available in 
lengths from 6 to 24 ft. The manufacturer 
offers a 30-year warranty against corrosion 
on both products. 


Traction Equalizer 


Transmission and Axle Division of Rock- 
well-Standard Corp., 100-400 Clark Ave., 
Detroit 32, Mich., has introduced a new 
traction-improving device, known as the 
traction equalizer, for off-the-highway and 
over-the-highway units. The new unit is 
designed to impart to the wheel with the 
best road adhesion a substantial increase in 


tractive effort. It is reported that the new 
device will propel a vehicle even if one of 
the driving wheels is completely off the 
ground. In addition to increased traction, 
the company reports that the unit provides 
easy control on curves, slippery pavements 
and soft ground. Installation is said to be 
simple. Since the differential nests remains 
standard, the only new parts required to in- 
stall the unit are axle shafts and differential 
cases. 


New Tractor Offers 
Increased Lugging Power 


Caterpillar Tractor Co., Peoria, Ill., has 
introduced a new model D7, series D, trac- 
tor featuring greater power, decreased main- 
tenance requirements and higher lugging 
ability. The new machine is powered by a 
turbocharged engine and is rated at 140 hp 


at the flywheel and 112 hp at the drawbar. 
Increased lugging ability is attributed to the 
engine’s higher torque rise. The tractor re- 
portedly offers 19.6 percent increase in 
drawbar pull as the engine lugs down under 
load, which is 80 percent greater lugging 
ability than the previous D7 models. 
(Continued on page 299) 
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Two handsome new aluminum roofing sheets incorpo- 
rating a wide range of improvements are the latest 
developments of Alcoa agricultural research. 

New Alcoa” Rib Roofing is a smart, modern, diamond- 
embossed roofing sheet equally adaptable to use on 
pole buildings and for beautifying the homestead. Farm 
homemakers will be using it for patio shades, utility 
room panels, carports, basement walls where mildew 
is a problem, and other related uses. 

Technically, Alcoa Rib Roofing is ideal for these 
multiple uses. It comes 50% in. wide, lays up full 48 in., 
is extra-heavy gage, comes in lengths from 6 ft to 16 ft, 
is finished diamond embossed in attractive, deep, flat- 
top corrugations with a nonsiphon side lap. 

Alcoa Rib Roofing has yield strength of 32,000 psi 
before embossing; pitch of 2.67 in. with %-in. depth; 
weight approximately 33 lb per sq, is designed to with- 
stand uniform loads of 124 lb per sq ft on 24-in. purlins. 

This sheet is stronger than .024-in. corrugated, em- 
bossed aluminum sheet under uniform loads, will with- 
stand reasonable bending without breaking and is avail- 
able with a complete line of accessories. It should be 
fastened with standard Alcoa Aluminum Nails. 

New Alcoa 4-V Roofing is a corrugated, embossed 
roofing sheet which has many improvements over stand- 
ard V-drain roofing. It has two V crimps on each edge, 
six corrugations between V’s and a nonsiphon side lap. 
Alcoa 4-V Roofing comes 26 in. wide, lays up 24 in., is 
available in lengths 6 ft to 12 ft in .019-in. aluminum. 

Its design eliminates “‘oil canning,”’ ‘‘fish mouthing”’ 
and opening from expansion. It reduces glare, lays with 
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FROM ALCOA RESEARCH: TWO IMPROVED ROOFING SHEETS 


extreme ease and has better nailing characteristics than 
its predecessor. Alcoa Aluminum Nails should be used. 
Complete accessories are available. 

Alcoa 4-V Roofing has a typical yield strength of 
35,000 psi before embossing, uses %-in. V’s, is corru- 
gated *< in., weighs approximately 29 lb per sq. Use 
solid deck or nailing strips on 12-in. centers. 


Your Guide to the Best in Aluminum Value 


ALCOA 4 
ALUMINUM 


asemewe cowenes oF eweeras 


For Exciting Drama Watch “Alcoa Theatre,’ 
Alternate Mondays, NBC-TV, and ‘Alcoa Presents,"’ 
Every Tuesday, ABC-TV 


SEND FOR FREE LITERATURE TODAY 
To aid you in your work with farmers, Alcoa provides a variety of informa- 


tion on farm applications of aluminum. Your requests for this material 
are welcome. 


Agricultural Division, Aluminum Company of America 
1951-E Alcoa Building, Pittsburgh 19, Pa. 
Please send items checked 


DC Alcoa Rib Roofing leaflet 1] Alcoa 4-V Roofing leaflet [1] One complete 
set of nine pole-building StePlans* [) Pole Barn Plans Catalog... lists 
Alcoa plans available to farmers [J Pipelines to Profit, booklet on portable 
irrigation CZ “Right as Rain," 28-min sound-color film on portable irrigation? 
0 “Barn Raising, U.S.A.," 18-min sound-color film on pole-barn construc- 
tion using aluminum roofing and sidingt [) Alcoa Farm Gate literature, 
facts about aluminum gates 

*Trademark of Aluminum Company of America. 


tFilms may be borrowed for public showing. Specify dates wanted. 
Name 
Address 


Post Office and State 
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RESEARCH NOTES 


Brief news notes and reports on research activities of special agricultural-engineering interest are 
invited for publication under this heading. These may include announcements of new projects, con- 
cise progress reports giving new and timely data, etc. Address: Editor, AGRICULTURAL ENGINEERING, 


St. Joseph, Michigan. 


Row-Crop Sprayer-Duster 
Shows Promise 

Federal-State researchers have developed 
a sprayer-duster that effectively controls 
aphids on potatoes and is adaptable for use 
om several low-growing crops in different 
row spacings. 

The machine has trailing treating booms 
fastened at right angles to a_ horizontal 
tubular drawbar. A universal joint at the 
connection of each treating boom with the 
drawbar permits the booms to move hori- 
zontally and vertically within rows. This 
keeps sprayer-duster outlets operating at a 
uniform height. 

Shoes, similar to skis, at the lower end 
of each boom run in the furrows midway 
between rows and maintain the delivery 
outlets in a constant position relative to the 
ground, The design, employing two sets of 
spray nozzles and dust outlets, enables accu- 
rate treatment of the upper and under foli- 
age of crops. 

Vilas D. Young, agricultural engineer, 
and Joseph C. Chamberlin, entomologist, 
both of USDA's Agricultural Research Serv- 
ice at Forest Grove, Ore., headed develop- 
ment of the sprayer-duster. Cooperating 
were the Oregon, Idaho, and Washington 
Agricultural Experiment Stations, and the 
Washington State Potato Commission. 

Almost complete control of aphids and 
no significant damage to potato vines, using 
currently available insecticides, suggested 
possible use of the equipment on other low- 
growing crops. Plans have already been 
made for testing the sprayer-duster on let- 


“eye” 


operation 


tuce and broccoli. Cabbage, cauliflower, 
collards, strawberries, eggplant, lima and 
string beans are other crops that could be 
treated with the machine. 


Bulk Box Use Spreading 
in Fruit Industry 


Evidence that use of bulk boxes with a 
capacity of 16 to 25 bu to handle fruit is 
spreading in most major apple-producing 
areas of this country is substantiated by a 
report from AERD of USDA's Agricultural 
Research Service. 

The report says that during the 1957 
season an estimated 4,000,000 bu of fruit 
were moved in bulk boxes, a considerable 
increase Over previous years. Indications are 
that this trend will continue, according to 
authors of the report, J. H. Levin and 
H. P Gaston. 

Mr. Levin 1s head of the Fruit and 
Vegetable Harvesting Section of the Har- 
vesting and Farm Processing Research 
Branch of AERD in USDA's Agricultural 
Research Service. Mr. Gaston is in the 
Department of Horticulture at Michigan 
State University. 

A partial list of concerns making bulk 
box handling equipment listed in the report 
notes: Twenty-three firms that manufacture 
industrial fork-lift equipment, six tractor 
companies that make fork-lift units for 
their tractors, 17 companies that make lift 
attachments fitting most tractors, three com- 
panies that sell lift masts, and seven firms 
that sell bulk-box dumpers. 

The report points out the usefulness of 
industrial fork-lift trucks to handle bulk 
boxes. 


CONDUCTIVITY EQUIPMENT FOR TESTING SOIL 
Measure moisture content and soluble salt or fertilizer content 
with easy-to-use Industrial Instruments Conductivity Bridges! 


BOUYOUCOS TRANSISTORIZED MOISTURE METER .. . designed for simple, rapid 
field testing of available soil moisture. Connect meter to leads from buried soil blocks 
and read moisture content directly. Completely self-contained, uses 4 inexpensive 
penlight batteries lasting 2 years. Second meter scale calibrated in ohms measured 
resistance. BN-2 Meter complete with neck strap and batteries............ $92.00 


New Method of Describing Farm 
Building Plans 


A new method has been devised for pre- 
senting information about available work- 
ing plans of farm homes and _ service 
buildings offered by the Cooperative Farm 
Building Plan Exchange. 

A single printed sheet, containing illus- 
trative drawings and a brief description of 
each plan, is made available to county agri- 
cultural and home demonstration agents 
through the State Agricultural Extension 
Services. The sheets are used in loose-leaf 
catalogs for distribution to farmers and 
homemakers who are interested in obtaining 
plans for erecting new structures or improv- 
ing existing structures. Directions for ob- 
taining actual plans are printed on the 
sheets. 

The new sheets, known as Miscellaneous 
Publications, were developed by engineers 
and architects of USDA's Agricultural Re- 
search Service, in cooperation with the 
Regional Committees of the Exchange. 

Building descriptions available are: 
3-bedroom houses, M.P. 758, 777, and-778; 
riding-horse stable, M.P. 755; machinery 
shed with living quarters in one end, M.P. 
774; and pole-type buildings for hay or 
machinery storage, loafing or other general 
shelter uses, M.P. 750, 751, 772, and 773. 


Descriptions of cattle-handling equipment 
available include: calf creeps and feeders, 
M.P. 748, 752, and 757; chute with head- 
gate, M.P. 749; loading chute, M.P. 761; 
squeeze chute, M.P. 763; cattle stock, M.P. 
762; single bull pen, M.P. 754; double bull 
pen, M.P. 769; cattle hay racks, M.P. 747; 
mineral feeder with weather vane, M.P. 
775; farm gates, M.P. 764, and corrals for 
beef animals, M.P. 776. 

Any of these Miscellaneous Publications 
may be obtained from the Superintendent 
of Documents, U.S. Government Printing 


Office, Washington 25, D.C., for 5 cents 
each. Nine other sheets are being printed. 


Gypsum Soil Blocks—impregnated with plastic for extra-life. Stainless 
Cc 


steel electrodes and 5 ft leads. 


MODEL RC-12C1P SOIL MOISTURE BRIDGE .. 
incorporating true Wheatstone Bridge circuit with 1000 cps bridge oscillator. Range 
0.2 to 2,500,000 ohms with 1% accuracy except at extreme ends of scale. 84” effec- 
tive scale length and built-in adjustable capacitance up to 21,000 mmf. Electron 


null indicator and earphones. — operated and contained in portable 
carrying case : eee 


SOLU BRIDGE SOIL TESTER MODEL RD-15... 
conductivity and particularly valuable for use by flower growers and in greenhouses. 
Simplest and easiest to use, the RD-15 is an AC Wheatstone Bridge, line operated, 
“‘eye’’ tube used for null indicator. Calibrated 10-1000 mhos x 10-5. Manual tempera- 
ture compensator 50-100°F. In gray wrinkle steel case, for 115V/50-60 cycle AC 


Bi ccxkectonrsio7te, a eanaNine: ey ahecerans tae $73.50 


EL-WWD—each $2.20 


. high accuracy research instrument 


$262.50 
for laboratory testing of soil extract 


Conductivity cell CEL-S2—sturdy molded 


polystyrene dip cell........... $17.50 


For complete details on these and other conductivity 
soil testing instruments and accessories write to... 


AGRICULTURAL ENGINFERING * 
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. . » New Products 
(Continued from page 296) 


HOW TO SELECT 
FLEXIBLE SHAFTING FOR 
POWER DRIVE APPLICATIONS 


Bulk Feed Storage Unit 


Columbian Steel Tank Co., 1509 West 
12th St., Kansas City, Mo. has announced a 
new _ self-contained 
bulk feed storage 
unit, with an inter- 
nal auger for elevat- 
ing or mixing feed 
within the tank. A 
combination of 6-in. 
augers enables the 
unit to mix feeds, 
grains and concen- 
trates as the storage 
tank is loaded; mix 
them within the 
tank, unload as 
needed from the 
tank and thus make, 
store and _ handle 
formula feeds. Units ie ae 
are available in storage capacities from 3.1 } 7 ee ee aS 


to 10.4 tons, depending on the height of 1%-inch STOW Power Drive flexible shaft with core assembly pulled out of casing. 
the 6-ft diameter tank. 


Self-Propelled Baler and 


j = vite 


For Power Drive applications, the following Ratings—The ratings for flexible shafts 


duties Gal, Ghee factors must be considered: shown in the table below apply under the 
N Ok i We Be tn 1. Torque (Lb. In.) to be transmitted. following conditions: 

land Pa “ consaimataeedadien a a ae (The starting terque should be ered tn mal ee See ae 

self-propelled baler ats new automatic ing selections). ney Spent Sy. Sees ane 


ss length. (For unsupported shafts, multiply 
2. Operating Speeds (RPM)—If the the calculated torque by a safety factor of 
maximum speed is higher than the rated 1.6—see example below) 
speed, torque ratings in the table below 


‘ : 2. When the flexible shaft is operated 
do not apply. To find the torque capacity in the wind-up direction, which tends to 


for flexible shafts operating at speeds tighten the outer layer of wires. (Flexible 
higher than the rated speeds, multiply the shafts operated in the unwind direction will 
maximum dynamic torque capacity by the transmit only about 60% of the rated torque). 
rated speed, and then divide by the op- 3. When the flexible shaft is in con- 
erating speed. (See example). enn operation. Note: the ratings are 
‘ ° a ased on temperature rise. When the 
, 3. ray Eg —e making the operation is intermittent, the ratings 
selection from the table below, the radius in the table may be exceeded. Con- 
of the smallest bend in the flexible shaft 


sult Stow Engineers for specific rec- 
should be used. ommendations. 


bale thrower. The new baler, powered by a 
5l-hp engine, is operated from a “‘cruise 
control center” located directly in front of 


the seated operator on the machine's instru- 
ment panel. One lever operates ground 
speed ; another controls baling speed. Three 
speeds forward give flexibility for field 
or highway conditions. 

The Model 50 automatic bale thrower 
reportedly tosses bales up to 30-in. in length 
from bale chamber to trailing wagon. The 
unit is engine driven and controlled from 
the tractor by a throttle. Bales are carried 


MAXIMUM DYNAMIC TORQUE CAPACITY (LB. IN.) 
STRAIGHT AND CURVED SHAFTS 


Shaft Size 


"2049 MH 
over two high speed belts and thrown into 5 | -148/.152 | 2081MH | 15_ 
the trailing wagon as baling continues. The _.185/.189 | 5108MH | 
bale thrower is designed to turn with the __.247/.252 | 8924MH_ 
trailing wagon for delivering bales into the _.308/.313 | 8925 MH 
wagon even on turns. __ .308/.313 _ 

_.324/.329 
Silo for Wet-Corn Storage 368 


Martin Steel Corp., Mansfield, Ohio, has 
developed a new steel silo designed specif- 
ically for storage of wet corn and all types 
of high-moisture grains. Featuring auto- 


.610/.618 _ 
.630/.638 
747/753 _ 


998/1.004 
1.298/1.304 


EXAMPLE — How to use the table: 3. Correction factor for unsupported shaft 


The problem is to transmit '/2 H.P. at 1700 eee NS we SE, Me. 

RPM through an unsupported flexible shaft in 4. Refer to Table above. Read downward in 
a 25” radius, estimated starting torque 150% column under 25” radius until you tind a 
of normal operating torque. core having a rating of at least 44.4 Ib. 
4. Calc. Torque (Ib. in.)— in. In this case we find that core No. 


8970 is rated 541b.in. at 1500 RPM. 


HP x 63000 ___.5 x 63000 Since the given speed is 1700 RPM, multi- 


— no. a! ply 54 by 1500 and divide by 1700. 

_ aad 54 x 1500 -- 1700 = 47.6 Ib. in. (rated 

2. Correction factor for starting torque 1.5 torque at 1700 RPM). Therefore, Core 
x 18.5=27.75 No. 8970 is correct. 


matic bottom unloading, the new silo has 
been designed with emphasis on reduction 
of feeding and labor costs. It is available 
in several sizes. Heavy, reinforced walls 
are made of rust-resistant steel. 


For Engineering Bulletin No. 570 and a free torque calculator, write 


STOW MANUFACTURING COMPANY 
39 Shear Street +- Binghamton, New York 
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ABLEST MAN ON WHEELS 


He's the experienced 
ELECTRIC man. Call him 
for the quickest answers 
and quotes in the 
industry today. 


Your ELECTRIC sales engineer 
is an able helper when it 
comes to putting your ideas 
on wheels. He can help you 
with a new design, make 
cost-cutting suggestions for 
a redesign, give you prices 
while you're planning. 


What's more, we back him up 
-- with the production 
capacities and qualities of 
an automated operation, an 
ideal location and years of 
agricultural and industrial 
experience. 


Call or write today for the 
exact disc or spoke-—type 
wheel (steel or rubber 
tired), rim, hub, axle or 


component part you're look-— 
ing for. 


“What we sell is service’’ 


-BLBGLILIC WHEEL CO. 
Write to Department 1C 


1120 N, 28th St., Quincy, Illinois, BAldwin 2-5320 
DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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EW BULLETINS 
V BULLETINS 


The following bulletins have been released 
recently. Copies may be obtained by writing to 
author or institution listed with each. 


Fundamental Studies on the Improvement 
of Fertilizer Distributors (1) On the Rela- 
tions Between the Physical Property and 
Fluidity of Fertilizer, by M. Wakui. Studies 
on the Cultivating System of Winter Crop- 
ping on Paddy Fields (1) On the Function 
of Ridges in Case of Working Grounds, and 
(2) On the Function of Ridges in Case of 
Growing Grounds of Crops, by Manabu 
Wakui, Kozo Takahashi, Kazutomo Ikeda, 
Tetsuo Tsukidate and Teizo Kindaichi. Each 
bulletin carries a summary in English. The 
Tohoku National Agricultural Experiment 
Station, Morioka, Japan. 


Plans for Tilt-Up Above Ground Silo and 
Tilt-Up Below Ground Silo. University of 
Missouri, Agricultural Extension Service, 
Columbia, Mo. 


What's New in Pallet Fasteners, by E. 
George Stern. Bulletin No. 37, January 
1959. Better Utilization of Wood Through 
Assembly with Improved Fasteners, by E. 
George Stern. Bulletin No. 38, April 1959. 
The Wood Research Laboratory, Virginia 
Polytechnic Institute, Engineering Experi- 
ment Station, Blacksburg, Va. 


Personalized Buildings for Your Farm- 
stead by Your Farm Bureau Co-op. Indiana 
Farm Bureau Co-operative Association, Inc., 
Indianapolis, Ind. 


An Averaging-Type Meter for Measuring 
the Moisture Content of Hay in the Wind- 
row, by G. W. Isaacs and D. E. Wiant. 
Article 41-64, reprinted from the Quarterly 
Bulletin, Vol. 41, No. 3, pages 608 to 613, 
February 1959. Michigan Agricultural Ex- 
periment Station, Michigan State University, 
East Lansing, Mich. 


Flow of Bulk Solids, Progress Report, by 
A. W. Jenike, P. J. Elsey, and R. H. Wool- 
ley. Bulletin No. 96, December 1958. 31 
pages, price $1.00. Utah Engineering Ex- 
periment Station, The University of Utah, 
Salt Lake City, Utah. 


Planning Guides for Southern Rural 
Homes. Southern Cooperative Series Bulle- 
tin No. 58, June 1958. Georgia Agricul- 
tural Experiment Station, Experiment, Ga. 


Measuring Irrigation Water, by Verne H. 
Scott and Clyde E. Houston. Circular No. 
473. California Agricultural Experiment 
Station and Agricultural Extension Service, 
University of California, Davis, Calif. 


Buy Pork Wisely, Use It Well, by 
James D. Kemp. Circular No. 561. College 
of Agriculture and Home Economics, Uni- 
versity of Kentucky, Lexington, Ky. 


Progress Report, 1953-1957, Horticul- 
tural Substation, McDonald's Corner, New 
Brunswick. Experimental Farms Service, 
Canada Department of Agriculture, Ottawa, 
Ontario, Canada. 


Hungarian Agricultural Review. Vol. 
VII, No. 3, 1958. Written in English. 
Orszagos Mezogazdasagi Konyvtar es Doku- 
mentacios Kozpont, Attila utca 53, Buda- 
pest I, Hungary. 


Monorail Conveyors Used in Eviscerating 
Poultry, an Interim Report, by Rex E. 
Childs and Roger E. Walters. Bulletin AMS 
290. U.S. Department of Agriculture, Agri- 
cultural Marketing Service, Marketing Re- 
search Division, Washington 25, D.C. 


Nonfreezing Automatic Livestock Water- 
ers, by D. P. Brown, R. L. Maddex, and 
D. E. Wiant. File: 18.3. Cooperative Ex- 
tension Service, Michigan State University, 
East Lansing, Mich. 


A Summary of Kentucky Soil Fertility 
Experiments, by P. E. Karraker and Harold 
F. Miller. Bulletin No. 663, June 1958. 
Kentucky Agricultural Experiment Station, 
University of Kentucky, Lexington, Ky. 


Ventilating Poultry Houses with Fans, 
by W. E. Matson. Extension Bulletin No. 
529, June 1958. Extension Service, Institute 
of Agricultural Sciences, State College of 
Washington, Pullman, Wash. 


Safeguarding Feeds and Fences, by D. W. 
Works. Farm Electrification Leaflet No. 44, 
December 1958. College of Agriculture, 
University of Idaho, Extension Division, 
Moscow, Idaho. 


Lighting Your Home, by Coral K. Mor- 
ris, Donald P. Brown, and Dennis E. 
Wiant. Miscellaneous Series, Circular No. 
CE-8, September 1958. Cooperative Exten- 
sion Service, Michigan State University, 
East Lansing, Mich. 


The Bulk Harvesting of Orchard Fruit, 
by G. E. Tidbury. 38-page booklet, Janu- 
ary 14, 1959. Price, five shillings postpaid. 
Commonwealth Agricultural Bureaux, Farn- 
ham Royal, Bucks, England. 


A Field+Plot Sprinkler Irrigator, by J. P. 
Riley and J. W. Wolfe. Miscellaneous 
Paper No. 57, September 1958. Agricul- 
tural Experiment Station, Oregon State Col- 
lege, Corvallis, Ore. 


A Progress Report on the Development 
of a Mechanical Cucumber Harvester, by 
B. A. Stout and S. K. Ries. Article 41-74, 
reprinted from the Quarterly Bulletin, Vol. 
41, No. 3, pages 699 to 718, February 1959. 
Michigan Agricultural Experiment Station, 
Michigan State University, East Lansing, 
Mich. 


Fertility Investigations on the Black Earth 
W heatlands of the Darling Downs, Queens- 
land, by S. A. Waring, W. E. Fox, and 
L. J. H. Teakle. 

I. Moisture Accumulation Under Short 
Fallow. Reprint No. 14, reprinted from the 
Australian Journal of Agricultural Research, 
Vol. 9, No. 2, pages 205 to 216, 1958. 
II. Moisture and Evapotranspiration in Re- 
lation to the Wheat Crop. Reprint No. 15, 
reprinted from the Australian Journal of 
Agricultural Research, Vol. 9, No. 6, pages 
717-729, 1958. 

Both reprints are available from the Uni- 
versity of Queensland, Department of Agri- 
culture, Brisbane, Australia. 


Herringbone and Other Milking Systems, 
by C. R. Hoglund, J. S. Boyd, and W. W. 
Snyder. Article 41-75, reprinted from the 
Quarterly Bulletin, Vol. 41, No. 3, Feb- 
ruary 1959. Michigan Agricultural Experi- 
ment Station, Michigan State University, 
East Lansing, Mich. 


Cropping for Fodder Conservation and 
Pasture Production in the Wool-growing 
Areas of Western Queensland, by P. J. 
Skerman. University of Queensland Papers, 
Vol. 1, No. 3, 1958, Reprint No. 16. Price, 
eight shillings. The University of Queens- 
land Press, Brisbane, Australia. 
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MEMBERSHIP 
APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Albrecht, Kenneth J.—Student, agr. eng. dept., 
University of Minnesota, St. Paul, Minn. 

Ayers, Tom A.—Agr. power engr., P. G. and 
E., Yosemite Dist. of San Joaquin Valley 
Div., P.O. Box 719, Merced, Calif. 

Bucher, Philip N.—Jr. mech. engr., New Hol- 
land Machine Div., Sperry Rand Corp. 
(Mail) 1611 Oregon Pike, Lancaster, Pa. 

Carlson, Eric A.—Megr. of standards, produc- 
tion dept., Ralston Purina Co. (Mail) 
1119 S. Berry Rd., Webster Groves 19, 
Mo. 

Conklin, Gene — Sales mgr., Farwest Steel, 
Inc., Box 4036, Station B, Spokane 31, 
Wash. 

Corry, Jack A. — Jr. engr., dept. of irriga- 
tion, University of California, Davis Cam- 
pus, Davis, Calif. 

Dickinson, James H. — Area engr., (SCS) 
USDA. (Mail) 108 Cooper Dr., Somer- 
set, Ky. 

Downing, Frank K. — Power sales rep., East 
Kentucky Rural Elec. Co-op. Corp., Box 
555, Winchester, Ky. 

Doyle, Robert H.—Eng. spec., (SCS) USDA, 
1481 Leestown Rd., Lexington, Ky. 

Fenn, William M., Jr. — District serv. super- 
visor, International Harvester Co., 1986 
W. Beaver St., Jacksonville, Fla. 

Gil, Luis R.— Ranch owner, Hacienda El 
Algarrobo, Calle 24, 23 Barquisimeto, 
Venezuela, S. A. (Mail) c/o Carl Kere- 
kes, D.V.M., 61 N. Point Dr., Avon Lake, 
Ohio 

Grady, John T.—Sales engr., New Departure 
Div., General Motors Corp., 7-122 Gen- 
eral Motors Bldg., Detroit 2, Mich. 

Hagen, Donald J.—Asst. product engr., Allis- 
Chalmers Mfg. Co. (Mail) 7007 W. 
Coldspring Rd., Milwaukee 19, Wis. 

Kennicutt, Robert B. — Proj. engr., Electric 
Wheel Co., Div. of Firestone Tire & 
Rubber Co. (Mail) 26 Granview Dr., 
Quincy, Ill. 

Koluvek, Paul K.—Agr. engr., (SCS) USDA. 
(Mail) R.R. 2, Box 165, Brawley, Calif. 
Locke, James R. — Asst. public health engr., 
District 3, Missouri Div. of Health. 

(Mail) Tebbetts, Mo. 

Maxwell, Robert R.—Account exec., Western 
Advertising Agency, 610 Wisconsin Ave., 
Racine, Wis. 

Maxwell, Rodney L.—Agr. engr., Cooperative 
G.L.F., Inc. (Mail) 924 Danby Rd., 
Ithaca, N. Y. 

Miller, Barstow J.—Zone mgr., International 
Harvester Co. of Canada, Ltd. (Mail) 
Box 115, Sudbury, Ont., Canada 

Pratt, Marvin A. — Farm structures rep., 
Weyerhaeuser Sales Co., First National 
Bank Bldg., St. Paul 1, Minn. 

Robertson, James M. — Sales rep., Clark 
Equipment Co., 1300 Falahee Rd., Jack- 
son, Mich. 

Romine, George L. — Sales megr., original 
equip. div., The S. K. Wellman Co. 
(Mail) 238 Stanford Rd., Berea, Ohio 

Root, Frank $.—Graduate student in agr. eng., 
University of Arkansas. (Mail) Apt. 

Fayetteville, 


19-B, Camp Neil Martin, 
Ark. 


1959 * MAY * AGRICULTURAL ENGINEERING 


Schwartz, Lorrin H.—Product des. engr., Trac- 
tor and Implement Div., Ford Motor Co. 
(Mail) 381 Lorberta Lane, Pontiac, Mich. 

Smith, A. C.—Farm power advisor, Pacific 
Gas and Electric Co., Box 1171, Salinas, 
Calif. 

Vadney, Frank R. — Field rep., Starline Inc. 
— 1106 Russell Rd., Willow Grove, 

a 

Wiedemann, Harold T.—Tractor maint. spec., 
vocational agr. spec. program. (Mail) 
Agr. Eng. Dept., Texas A. and M. Col- 
lege, College Station, Texas 

Zorn, Allen O.—Product des. engr., Brillion 
Iron Works, Inc. (Mail) 346 Cleveland 
St., Brillion, Wis. 


TRANSFER OF MEMBERSHIPS 


Hauser, Victor L. — Agr. engr., SWCRD 
(ARS) USDA, Southwestern Great Plains 
Field Sta., Bushland, Texas (Associate 
Member to Member) 

Matthews, Floyd V., Jr.—Asst. prof., agr. eng. 
dept., University of Maryland, College 
oe Md. (Associate Member to Mem- 
er) 

Phillips, John T., Jr. — Exec. vice-president 
and gen. mgr., Lilliston Implement Co. 
(Mail) P.O. Box 871, Albany, Ga. ( Affil- 
iate to Member) 


STUDENT MEMBER TRANSFERS 

Andrews, Roger G. — (University of Ne- 
braska) (Mail) Cambridge, Nebr. 

Baird, Julius $.— (University of Arkansas) 
Ozark Rural Co-op. Corp. (REA), 202 
W. Center, Fayetteville, Ark. 

Barnes, Thomas J. — (North Carolina State 
College) (Mail) 2703 Avent Ferry Rd., 
Raleigh, N. C. 

Berns, David K.—( University of Nebraska) 
(Mail) 3420 Dudley, Lincoln, Nebr. 
Brown, Fletcher J., Jr.—( New Mexico College 
of A. & M. Arts) Hydrology dept., U.S. 
Forest Service. (Mail) Box 978 Univer- 

sity Park, N. M. 

Cabaniss, James H.—( University of Georgia) 
(Mail) Maxeys, Ga. 

Cook, Raymond L.—( University of Missouri) 
(Mail) R.R. 1, Gideon, Mo. 

Davison, Walter S., Jr.—( University of Mis- 
souri) Eng. trainee, (SCS) USDA. 
(Mail) R.R. 4, Kirksville, Mo. 

Dornbusch, August J., Jr.— (Kansas State Col- 
lege) SCS, Box 310, Hiawatha, Kans. 

Eeds, Baker B.— (Oklahoma State University ) 
(Mail) Durham, Okla. 

Fennewald, John H. — (University of Mis- 
souri) (Mail) R.R. 1, Meta, Mo. 

Fett, Dale A.—(lowa State College) Co-op. 
student, product eng. dept., J. I. Case Co. 
(Mail) Donnellson, Iowa 

Fitzgerald, Lyndell W.—Eng. ext. dept., Kan- 
sas State University, Umberger Hall, Man- 
hattan, Kans. 

Frey, Jack E.—(Pennsylvania State Univer- 
sity) Farmer, R.R. 1, Lake City, Pa. 

Goering, Carroll E. — (University of Ne- 
braska) (Mail) 3516 Hollywood, Brook- 
field, Ill. 

Grady, Charles R.—Agr. eng. dept., Univer- 
sity of Nebraska, Lincoln, Nebr. 

Griffith, Emmett M.—(Oklahoma State Uni- 
versity) (Mail) R.R. 2, Hartshorne, Okla. 

Haynie, Bobby G.—( University of Arkansas) 
Arkansas 


Rock, Ark. 
Heermann, Dale F.—( University of Nebraska) 
With the U.S. armed forces. (Mail) 


Scribner, Nebr. 

Janski, James b.—( University of Arkansas) 
(SCS) USDA, Searcy, Ark. 

Johnson, Charles B.—(Kansas State College) 
Farmer, R.R. 2, Concordia, Kans. 

Jorgensen, Charles M.—(University of Wis- 
consin) (Mail) Milltown, Wis. 

Lacy, James W.—(University of Georgia) 
Deere-Acres, Monroe, Ga. 


(Continued on page 303) 


Power and Light Co., Little 


To fight fatigue, link plate holes in 
Rex Roller Chains are accurately lo- 
cated in relation to each other...accu- 
rate in size throughout the thickness of 
the link...parallel...smooth and uni- 
form. This accuracy assures exception- 
ally close control of chain pitch. Pitch 
control means extra resistance to 
fatigue...longest chain life. For the 
complete story on the PLUS VALUES 
in Rex Roller Chain, mail the coupon. 


® 


ROLLER CHAINS 


CHAIN Belt Company 
4681 W. Greenfield Ave. 
Milwaukee 1, Wisconsin 
[In Canada: CHAIN Belt (Canada) Ltd., 
1181 Sheppard Ave., East, Toronto] 

Send my copy of Bulletin 5725. 

Have a Rex Man call. 


Name 
Company. . 
Address 
City.. 
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industrial-agricultural 


Young radiators cool 


Oliver combines 


Versatile Oliver Combines 
work long hours in season... 
take much abuse and vibration 
+... continuing engine power 
unit performance is a 
requirement. For optimum 
cooling performance, Oliver 
Combines use rugged Young 
Sheet Metal Radiators. 


MEET RIGID SERVICE REQUIREMENTS 


These assemblies feature: Double lockseam tubes; 
special fin design for high heat transfer; inlet and 
outlet soldered to back and anchored to front of tank, 
extra strength, will not break loose or leak; double 
grip, Young developed 2-way header to tank joints; 
excellent one-piece die-formed tanks with extra 
strength; wrap-around sides provide greater unitized 
strength. 

This exclusive rugged construction with other su- 
perior design features make Young Sheet Metal 


Radiators stronger and better than other comparable 
radiators. 


Call Young Engineers to discuss 
your next heat transfer problem. No 
obligation, of course. 


Write Dept. 299-D for Catalog No. 148-A 


a 


“Young Radiators are used where the going is tough!” 


RADIATOR COMPANY 


RACINE, 


WISCONSIN 


HEAT 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois \ 
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PUMPS — ACCESSORIES FOR AGRICULTURE 
POST OFFICE BOX 575 * ROCKTON, ILLINOIS 
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a A 
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BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 

But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “'belong.’’ Wear it. 


ess 


safety clasp or lapel button — $3.50 each. 


STYLES AND PRICES OF ASAE EMBLEMS 
in pin with safety clasp — $3.50 each. 


Send orders to ASAE, St. Joseph, Michigan. 
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With blue ground for Fellows, Members, and 


Associate Members — furnished either in pin with 


With red ground for Affiliates —- furnished only 
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Note: In this bulletin, the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Engineer’’ as used in these listings is 
not intended to imply any specific level of pro- 
ficiency or registration as a professional engi- 
neer. Items published herein are summaries of 
mimeographed listings carried in the Personnel 
Service, copies of which will be furnished on 
request, To be listed in this Bulletin, request 
form for Personnel Service listing. 


PosITIONS OPEN — 1958 — NOVEMBER — 
O-331-835, 344-838. DECEMBER — 0-352-839, 
349-841, 349-842, 362-844. 1959-—JANUARY— 


O-418-845. FEBRUARY — 0O-13-901. MARCH 
— O-38-903, 39-904, 41-905, 45-906, 45-907. 
APRIL — 0-50-908, 55-909, 58-910, 56-911, 


59-912, 71-913. 


PosITIoNs WANTED — 1958 — NOVEMBER— 
W-332-55, 324-56, 339-59, 318-60. DECEMBER 
—W-347-61, 345-62, 246-63, 358-64, 363-65, 
364-66. 1959 — JANUARY—W-355-67, 383-68, 
411-69, 412-70, 406-71, 419-72, 422-73. FEB- 
RUARY — W-9-1, 17-2, 22-3, 23-4, 20-5. 
MARCH — W-25-6, 26-7, 33-9, 30-10. APRIL 
—W-54-11, 70-12, 72-13. 


NEW POSITIONS OPEN 
SALES ENGINEER for established manu- 
facturer of grain driers, grain handling equip- 
ment and produce machinery, in southeastern 


territory. Age 25-40. Proven sales record on 
similar types of equipment. Usual personal 
qualifications for sales engineering. Car and 


expenses furnished. Insurance program. Salary 
open. Incentive pay and profit sharing plan. 
O-77-914 


AGRICULTURAL ENGINEER for extension 
work primarily in power and machinery. Travel 
approximately half-time. Central state location. 
Age 25-35. MSAE, or BSAE and 2 years ex- 
perience. Able to work with people, speak be- 


fore groups, and prepare extension publica- 
tions. Two-year appointment to replace engi- 
neer going on foreign assignment. Possibility 
of continued employment. Salary $6,000 or 
higher. Travel on $8.50 per diem basis. 
0-49-915 


PRODUCT ENGINEER for design and devel- 
opment with growing shortline farm equipment 
manufacturer in Midwest. Age 28-40. Engi- 
neering graduate with 5 to 10 years experience 


in design, development and field testing of 
farm machinery. Excellent opportunity for ad- 
vancement. Position could lead to chief engi- 


neer in near future. Salary open. O-42-916 
AGRICULTURAL ENGINEER for rural 
electrification work with a northeastern elec- 
tric utility. Farm background, BSAE, com- 
pleted military obligations, under 30, have own 


car. Cooperative man with initiative, strong 
desire to get practical answers to problems, 
and willing to accept responsibility. Prefer 


come experience, speaking and writing ability. 
Salary open. O-95-917 


AGRICULTURAL SAFETY SPECIALIST for 
organization and leadership in field on national 
basis. Midwest location. Age 25-50. BS de- 
gree in agriculture as a minimum. Extension 
or similar experience. Able to meet and work 
with rural leaders. Good opportunity for ad- 
vancement. Salary $7,500 to $10,000. O-66-918 


DESIGN ENGINEER for design and devel- 
opment of automated poultry and hog equip- 
ment with division of large manufacturer. 
Midwest. Age 24-30. BSAE or BSME. No 
experience required. Good opportunity with 
expanding engineering department. Salary open. 
O-97-919 


NEW POSITIONS WANTED 

FARM EQUIPMENT SALESMAN and branch 
“anager for work with manufacturer, distrib- 
utor, or consultant. Any location. Married. 
Age 47. No disability. MS, 1935, Agricultural 
University Wageningen, Holland. Experience 4 
years with former Netherlands Indies Govern- 
ment in rehabilitation of plantations. Farm 
equipment dealer in Indonesia 8 years. Also 
acted as consultant for large plantations in 
Indonesia. Entered US in 1958 under special 
quota for Dutch workers from _ Indonesia. 
World War II enlisted and commissioned serv- 
ice with Netherlands Army in England and 
Australia. Working knowledge of Dutch, Eng- 
lish, German, and French languages. Available 
on reasonable notice. Salary open. W-64-14 


AGRICULTURAL ENGINEER 
development, research, extension, 
in power and machinery, 
or mechanical engineering, 


for design, 
or teaching 
product processing, 
with manufacturer 


1959 * MAY * 
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or public service. 
31. No disability. 


Any location. 
BSAE, 1952, National Tai- 
wan University. MSA, 1956, Kansas State 
College. Graduate research assistant 1% years. 
Auto mechanic's instructor 6 months. Assistant 
design engineer one year. Design engineer on 
farm equipment 3 years. Available on reason- 


Single. Age 


able notice. Salary $6,500. W-83-15 
AGRICULTURAL ENGINEER for design, 
development, service, or writing in power and 


machinery field with manufacturer in Midwest 
or East. Married. Age 39. No disability. 
BSAE, 1949, Pennsylvania State University. 
Farm background. Experience 3% years as 
service manager for wholesale farm equipment 
distributor; 1% years in design and develop- 
ment of hydraulic loaders; 4% years as design 
engineer on spraying and planting equipment. 
War experience in Army, 3 years. Available on 
2 weeks notice. Salary open. W-84-16 


AGRICULTURAL ENGINEER for teaching 
or research in power and machinery with col- 


lege. Any location. Married. Age 28. No 
disability. BSAE, 1952, Pennsylvania State 
University. MSME, 1958 Bradley University. 
Design and layout 5 years, mostly on diesel 


and gas turbine engines. 
components of tractors, grain drills and corn 
planters. Military service 2 years in Army. 
Available fall semester, 1959. Salary open. 
W-86-17 


Some work on other 


AGRICULTURAL ENGINEER for design, 
development, or research in power and ma- 
chinery with manufacturer, experiment station, 
or federal agency. Location Midwest. Married. 
Age 33. No disability. BSAE, 1952, University 
of Illinois. Experience one year on testing 
farm equipment, 3% years on experimental 
stress analysis. Military service 2 years in 
Army. Available on reasonable notice. Salary 
open. W-67-18 


AGRICULTURAL “NGINEER or design, 
development, or writing in farm structures or 
heavy sheet metal equipment, with industry or 
federal agency. Midwest. Prefer large city or 


adjacent area. Married. Age 29. No disabil- 
ity. Travel up to 25%. Farm background. 
Stress analysis engineer 2 months. Instructor 


in Army structural steel school 2 years. De- 
sign engineer 4% years on oil industry tanks, 
bulk trailers and other heavy sheet metal 
equipment. Available on reasonable notice. 
Salary $7,200 minimum. W-80-19 


AGRICULTURAL ENGINEER for research, 
teaching, development, or design in power and 
machinery with manufacturer, college, or ex- 
periment station. Any location. Married. Age 
24. No disability. BSA, 1958; MSAE ex- 
pected May 1959, Iowa State College. Farm 
background. Cooperative training program 24 
months. Graduate research program. Teach- 
ing farm machinery management one quarter. 
Available in June. Salary open. W-98-20 


AGRICULTURAL ENGINEER for design, 
development, research, or teaching in power 
and machinery with industry or public service. 
Northeast location preferred. Married. Age 
25. No disability. BSAE, 1958; MSAE ex- 
pected August 1959, Univ-rsity of Maine. Farm 
background, including 2 years full time farm- 
ing. Summer work 2 years on mechanical blue- 
berry harvester development. Available Sep- 
tember 1. Salary open. W-99-21 


AGRICULTURAL ENGINEER for design, 
development, or research in power and ma- 
chinery with manufacturer in California, Mid- 
west or Midsouth. Married. No disability. 
Tool design for farm equipment production, 2 


years. Farm equipment design 4 years. War 
service in Navy, nearly 4 years. Available on 
reasonable notice. Salary $7,200. W-100-22 


AGRICULTURAL ENGINEER for extension, 
teaching, or research in power and machinery 
with a college in USA or possessions. Married. 
Age 35. No disability. BSAE, 1951, Oklahoma 
State University. MSAE, 1953; PhD in Agri- 
cultural Engineering, 1956, Michigan State Uni- 
versity. Experience in college teaching 3 years; 


graduate assistant 4 years; auto mechanic 2 
summers. Currently assistant professor of 
farm power and machinery, University of 
Shiraz, Iran. Available in September. Salary 
open. W-101-23 

AGRICULTURAL ENGINEER for design, 
development, or research in power and ma- 


chinery or farm structures with manufacturer 
or consultant, preferably in Midwest. Married. 
Age 26. No disability. BSAE, 1957, Iowa 
State College. Farm background. One summer 
with farm equipment manufacturer, one with 
rural building contractor. On active duty with 
Navy, commissioned service, since graduation, 
as operations and communications officer 
aboard ship. Available August 1. W-102-24 
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_ PERFORMANCE 


Whatever types of agricultural drive or 
conveyor chain you need—whether you 
are looking for lowest first cost or the 
ultimate in long life—specify Rex. The 
Rex line is complete. It offers you the 
greatest selection—everything from the 
most economical detachable chain to 


Tog 


fy (y 


| Rex Standard Roller 
Chains 


the finest in precision roller chain. 


But whatever your choice, Rex qual- 
ity assures plus performance and long- 


est life for your chain dollar. 


AGRICULTURAL CHAIN 


CHAIN Belt Company 
4681 W. Greenfield Ave. 
Milwaukee 1, Wisconsin 
{In Canada: CHAIN Belt (Canada) Ltd, 
1181 Sheppard Ave, East, Toronto] 


— 


chain. 


Name 


Com 


Pany...... 


Address...... 


seecee Zone 


Please send informative literature on 
{) Have a Rex man call. 


State 


Rex Double-Pite 
Roller Chains 
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Index to Advertisers 


Aetna Ball & Roller Bearing Co. 245 
Allis-Chalmers Mfg. Co. 293 
Aluminum Company of America 297 
Armco Steel Corp. - 249 
Automotive Gear Div., Eaton Mfg. Co. 248 
Bearings Company of America Div., 

Federal-Mogul-Bower Bearings, Inc. 243 
Bower Roller Bearing Div., 

Federal-Mogul-Bower Bearings, Inc. 287 
Chain Belt Company 301, 303 
Deere & Company 254, 255 
The Deniston Co. 259 
Eastman Mfg. Co. 257 
The Electric Auto-Lite Co. 294, 295 
The Electric Wheel Co., Div. of 

The Firestone Tire & Rubber Co. 300 
Federal-Mogul Div., 

Federal-Mogul-Bower Bearings, Inc. 256 
Hart Equipment Co. 302 
Industrial Instruments, Inc. 298 
International Harvester Co. 283 


Lincoln Engineering Co., Div. of The 
McNeil Machine & Engineering Co. 241 


3rd Cover 
National Rain Bird Sales & Eng. Corp. 304 


Link-Belt Company 


to improve 
farm spraying 


for better performance 
TeeJet Spray Nozzles for 
accurate spray projection and 
uniform pattern. Choice of 
over 400 interchangeable \ 
orifice tips. “sw 


for easier installation 
Split-Eyelet TeeJet 
Connectors to simplify 
nozzle and drop pipe 
installation on booms. 
Special clamp gives extra 
strength, positive closure. 


for better control 

TeeValve for two and three 
section boom spray selection. 
Pressure relief valves, suction 
and line strainers and all 
other accessories for boom 
and hand sprayers. 


For complete information 
write for Catalog 30. 


SPRAYING SYSTEMS CO. 
Bellwood, Iii. 


3226 Randolph St. -« 


304 


National Seal Div., 
Federal-Mogul-Bower Bearings, Inc. 261 


Neapco Products, Inc. - 251 
New Departure, Div. of 

General Motors Corp... 2nd Cover 
Ohio Rubber Co., Div. of 

The Eagle-Picher Co... 246, 247 
Portland Cement Assn. s«285 
Raybestos-Manhattan, Inc., 

Manhattan Rubber Div... sa2291 
Rockford Clutch Div., 

Borg-Warner Corp. _.---- SS sC«a29 
Rockwell-Standard Corp., 

Universal Joint Div. . 253 


Rollway Bearing Co., Inc. 260 
Ross Gear & Tool Co., Inc. 289 
Spraying Systems Co. _ 304 
Stow Mfg. Company _ 299 
The Texas Company......___»»»»_> Ss 2588 
The Timken Roller Bearing Co. 4th Cover 
The Utica Division, 

Curtiss-Wright Corp. _....__----_----—s«: 262 
Victor Mfg. & Gasket Co. 244 
Wisconsin Motor Corp. 292 
Young Radiator Co. C002 


ADVERTISING REPRESENTATIVES 


New York 17 — BILLINGSLEA AND FICKE, 
420 Lexington Ave. LExington 2-3667 


Chicago 2—DwIGHT EARLY AND SONS, 100 
N. La Salle St. CEntral 6-2184 


San Francisco 5 — MCDONALD-THOMPSON, 
625 Market St. YUkon 6-0647 


Los Angeles 5 — MCDOoNALD-THOMPSON, 
3727 W. Sixth St. DUnkirk 7-5391 


Seattle 4 — McDoNALD-THOMPSON, 1008 
Western Ave. MA. 3-3766 


Portland 1 — MCDOoNALD-THOMPSON, 404 
Times Bldg. CApital 2-5146 


yields.. 


There's a world of satisfaction 
in the performance of Rain 
Bird Sprinklers. Send for free 


irrigation engineering data. 


Denver 3 — McCDONALD-THOMPSON, 620 
Sherman St. KEystone 4-4669 


Houston 6—MCDONALD-THOMPSON, 3217 
Montrose Blvd. JA. 9-6711 


Tulsa 4 — McDoNALD-THOMPSON, 2010 
South Utica. Riverside 3-1981 


Phoenix — McDoNALD-THOMPSON, 541 
West Claremont. CRestwood 4-1342 


Advertising Manager: 
420 Main St., 
3-2700 


RAYMOND OLNEY, 
St. Joseph, Mich. YUkon 


here’s NO SUBSTITUTE 
for RAIN BIRD Sprinklers 


Only Rain Bird irrigation sprinklers have all the 
advantages that have made them famous the 
world over. Every Rain Bird sprinkler advance- 
ment has been field-tested.. 
Rain Birds never have been surpassed. For top 
.top quality... 
Rain Bird sprinklers. 


.and in the field, 


.there’s no substitute for 


i ineueenee cost 


ge “Azusa, California Me 


RAINY SPRINKLER SALES 
609 West Le Lake Street, Peoria, Illinois 
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/. +. and quality should be your first 
\consideration in the chain you buy 


@ 


m7 


Seti 


0 


am 
- 


Is on 6 _~ = = 


SL ai Se fas 
See Se 

OPE a 
ae a> a cal 


© : ¢ 


4) 


il 


P MK — 
wht Do fo 


i* at. 


OLIVER No. 5 SINGLE-ROW CORN PICKER-HUSKER uses Link-Belt Precision Steel Roller Chain and Steel Detachable Link-Belt. 


Be sure you specify drive and conveyor chain with 


Use LINK-BELT chain... built to 


top farm machine standards as 


determined by field and lab tests 


* Tejpaiosseta recommendation of the best drive or 
conveying chain for your machine is based on 
experience gained in field tests under actual working 
conditions. And Link-Belt is in the best position to make 
unbiased proposals because our line of chain, sprockets MAT! — Modern specialized machines 
and attachments is complete. Horsepower, loading, allow the economies of large-scale production. Continuous 
. ° me inspections safeguard tolerance and finish of every link of 
speed, impact—every requirement can be met to enable chain. With these extensive facilities, Link-Belt has ample 
your machine to maintain rated performance and effi- capacity to meet production schedules. 
ciency throughout its life. 


, oy 
Yes, Link-Belt’s unmatched facilities, experience and ae ee ’ 

services are your best assurance of quality chain, is ia oe se j —— 

properly applied. Next time you're considering a drive ee ‘a? Ps “ok 

or conveyor application, our chain specialists will be \ to ——4 bi Wha «Bibra _ 

glad to work with your engineers. For facts and prompt eer oo agg iter ann 

service, call your nearby Link-Belt office. Boe pan =— aa : 


LAI A Every chain carrying the Link- 
Belt trade S——€ mark meets rigid uniformity speci- 
fications. Our modern laboratory continuously explores new 
sj e refinements to increase chain life. It is located at the world’s 

> a gars : largest plant manufacturing drive and conveying chain. 


COMPLETE LINE of agricul 
tural chains, sprockets and 
attachments permits cost 
Mee saving Specialization — of- 
@ fers the right chain for all 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices. Prudential Plaza, Chicago 1. To 
Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export 
Office: New York 7; Canada, Scarboro (Toronto 13); Australia, 
Marrickville (Sydney), N.S.W.; South Africa, Springs. Representa- 
tives Throughout the World. 
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John Deere gets maximum design economy 
in new cotton picker transmission 


Uses Timken® bearings on all shafts for greater rigidity, longer life 


Y using Timken* tapered roller bearings on all four 

shafts in the transmission of their new 99 cotton 
picker, John Deere engineers get maximum design econ- 
omy. And they achieve greater rigidity, longer life at low- 
est cost. Timken bearings provide rigid support for shafts, 
keep gears positively aligned. In fact, no other bearing 
can give equal capacity at the price. Here’s why: 

Timken bearings are tapered to take all combinations 
of loads, both radial and thrust. And full line contact be- 
tween rollers and races gives Timken bearings extra load- 
carrying capacity. Most important—Timken bearings are 
geometrically designed to roll true and precision manufac- 
tured to live up to their design. 

And what’s more, by holding shafts concentric with 
their housings, Timken bearings make seals more 
effective in keeping dirt out, lubricant in. Timken bearings 
are made of nickel-rich steel for extra toughness. To be 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 


ee 


kaha 


sure it’s the finest, we make it ourselves... America’s only 
bearing maker that does. 

Timken bearings solve three of your big problems: 1) 
combination loads; 2) dirt; 3) ease of operation. And from 
the wide variety of Timken bearing sizes and capacities, 
you can get the one bearing best suited for each position 
—the one that will most effectively meet all requirements. 

More economical and compact designs are big reasons 
why more engineers are standardizing on Timken bear- 
ings. Timken Company engineers will gladly work with 
you on your designs. They've developed new methods for 
calculating bearing loads to meet the needs of various 
types of farm machines working under many different 
operating conditions. Write: The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable: ‘“TIMROSCO”’. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 
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Tapered 


TIMKEN @& 
EQUIPPED 


The farmer's 
assurance of better 


design aF~ 
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